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1. 1974
3,782,127 to 3,857,651

JANUARY 1, 1974

3,782,117
METHOD AND APPARATUS FOR DEPOSITING

FOUNDATIONS UNDER SUBMERGED STRUCTURES
Kaore Ritter Olsen. 90 Selkirk Crescent, Hudson. Quebec, Keywords: Offshore construction; Seabed founda-
Canada tLion; Seabed material placerent

Filed June 12,1972, Ser. No. 261.655
InL Cl. EO2d27/52 U.S. C1. X.R. 61-63; 302-16; 302-66

The disclosure teaches a novel method for depositing foun- -" *" (* - L-' . -

dation-providing sand under structures submerged in water,
such as underwater tunnels, as well as apparatus for carrying
out the method. In accordance with the teachings, the struc-I
ture contains an opening etending front the top to the bottom -
of the structure. An arrangement comprising sand-letting )
means and water suction means are extended through the
opening from the top such that the jetting and suction means
extend beyond the base of the structure. The jetting means is
rotatable through 360*. Sand is jetted through the arrange. L1
ment while water under the structure is simultaneously
re-osed bv the suction means whereby a bank of sand is built
up under the structure. The Jetting means is aimed slightly
above the horizontal.

3,782,319
APPARATUS FOR LAUNCHING, TOWING AND

RECOVERING A SUBMERSIBLE BODY FROM A VESSEL
Nevile E. Hale, Misimsuga. Ontario, Canada, asssgr to Keywords: Instrument deployment:; Instrument

Faiem Oceanolegy Limited, Peel Credit. Ontario, Casa" retrieval; Tow winch control
Filed Jan. 26.1973, Set. No. 327,003

Clams priority. applicatieo Caseda, Feb. 29, 1972. 135768
I.5. CL 863b 21/00

U.S. CL 114- 2355 12 Clims

Apparatus for launching, towing and recovenng a submersi-
ble and towable body from a vessel includes a saddle, a winch
and cable spooling and tension apparatus. The saddle includes -

a roller box which is rotatable about the axis of the tow sheave
to maintain constant pressure against the cable during towing.
A skewable A-frame for lowering the saddle near the water
surface includes a transom arm which is pivotally mounted to
the transom and to the tow sheave. The winch may be a multi-
drum assembly, where the drums are co-axially mounted; and
the drums are rotatably mounted in peripheral bearings at
each end. which are mounted in the ends of the winch enclo. ' 4 _.
sure The winch enclosure has a cover plate with a transverse
slot to permit reeling and unreeling of cable from a drum. A
latch mechanism provides for positive locking of a drum for
rotation or non-rotation, depending on whether it or another
drum ts the one on which cable is being reeled or unreeled.
The drums of a multi-drum assembly also have a transverse
slot formed in them- and the lips of each slot are profiled to
turn inwardly with a smaller apparent radius of curvature than
the nominal radius of the drum.
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3,732.483
PERCUSSION HAMMER

George C. Wandell, Soddy, Tenn., assignor to Vulcan Iron Ke,'worcis: Pile driver, impacr
Works Inc., Chattanooga, Tenn.

Filed Nov. 15, 1971.Ser. No. 198,92.3 U.S. Cl. X.R. 173-133
Int. CI. E02d 7,10

U.S. Cl. 173- 15 3 Claims

There is provided a percussion hammer of the vpe used for
driving piles and the like, and including a differential diameter - . -

piston defining a ram reciprocally positioned within a dif- 
ferential diameter cylinder. An anvil is mounted for limited
movement in one end of the cylinder positioned in the path of
the ram to receive percussion blows therefrom. Main valve
means are provided for controlling the working fluid so as to
cycle the ram through power and return strokes. Safety means
are provided for shutting off the supply of working fluid
rendering the ram inoperative when the percussion hammer is
out of engagement with a pile.

3,782,553
LIGHT LIQUID SKIMMER

Carroll E. Orekke, 2229 Parkland Way. Petaluma. Calif. Keywords; Pollutant, suction reroval
Filed May 3. 1972. Ser. No. 249,863

lot. Cl. EO2b 15/04 U.S. C1. X.R. 210-DIG.21
U.S. C. 210-242 7 Claims

A light liquid skimmer employs an air seal piston having
skim slots on the upper end thereof and a flow through vessel,
said piston being moveable with respect to said vessel, to skim
a light liquid from a heavy liquid. The position of the skim
slots moves upwardly or downwardly as the proportion of light A -
liquid decrease% or increases, respectively. The adjustment is
accomplished by the movement of the air seal piston with
respect to the flow through vessel due to the adjustment in
buoyancy of the air seal piston as the weight of the liquid in
the flow through vessel varies and thereby changes the con-
figuration of the air seal between the air seal piston and flow
through vessel. Skimmed liquid flows downwardly through in-
take conduits within the air seal piston and flow through vessel
and is introduced to the mixture of liquid within the flow
through vessel in the lower region thereof. The light liquid
rifs within said flow through vessel and is recovered through
light liquid recovery slots configured in a light liquid recovery
tube positioned within the vessel. The heavy liquid continues
to flow downwardly and is discharged through a heavy liquid
discharge orifice at the bottom of the flow through vessel.
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3,783,129
METHOD OF AND APPARATUS FOR THE

RECOVERY OF OIL FROM WATER
Clinton 0. Bonn, Denver, Colo., assignor to Col.Mout Keywords: Pollutant absorption; Pollucant,

Corporation. Butte. Mont. mechanical removal; Pollutant
Filed Mar. 4, 1971, Ser. No. 121,000 removal watercraft

tnt. Cl. E02b 15/04

US. CL 210-30 17 Claims U.S. Cl. X.R. 210-40; 210-DIG.21

A matrix material is provided for recovering oil from
water comprised of finely divided coal particles bonded
in spaced relation by polyethylene. The oil sorption capa-
bility of the matrix is exceptionally high and the matrix -/ A,

is highly selective to oil in the presence of oil and water. o/o
A closed system is provided for forming the matrix mate- :
rial and for separating the sorbed oil from the matrix
material for reuse of the latter. The matrix material can
be in the form of a fixed or movable bed through which W " '

the oil and water pass for selective sorption of the oil.
or the material can be dispersed on the water surface
and collected following oil sorption.

3.733,284
METHOD AND APPARATUS FOR DETECTION OF

PETROLEUM PRODUCTS
Kent McCormack, Richardson. Tex.. assignor to Texas Instru- Keywords: Instrument, airborne; Instrument,

ments Incorporated, Dallas. Tex. laser; Pollutant measurement
Filed Oct. 28. 19

7
1, Ser. No. 193.439

InLCI.GOln21/34 U.S. C1. X.R. 250-301; 250-341; 250-345;
U.S. CL 250-339 17 Claims 250-504

Disclosed is a method and apparatus for indicating the
presence or absence of petroleum products in a water area by "- -
utilizing an active infrared source which illuminates the water
area which may contain a petroleum product. The reflected
infrared radiation is filtered by two filters at two different
wavelengths. X, and X,. Two infrared detectors produce
signals which are proportional to the detected reflected radia-
tion at the wavelengths k, and A,. A processing channel is con- / "'
nected to each detector, the processing channels each includ-
ing a log amplifier, the output of which is coupled to a dif- q
ferencing circuit which producea an output signature signal, -Z
In [V(),)/V((A)l. which indicates either the presence or
absence of the petroleum products in the water area.

23
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3.743.302
APPARATLS AND -AETHOD FOR COSVERTING WAVE

ENERGY INTO ELECTRICAL ENERGY
Dasid D. Woodbridge. P.O. gSo 1425. ttlbourne. l. Keywords: Electrical generator; Power, wjave

Filed Apr. 6. 1972. Set. So. 241.702
lnt. Ct. F3b13(12 U.S. Cl. X.R. 290-53; 310-15; 310-12;

US. CI. 290-42 14 Claims 1O-36

Apparatus including A .oi upportcd in tee ene 5. .a piat- .'
form which reciprocates in rc ponse to wavc action on a body
of water. A magnetic icid is provided through the coiI so that
an electromotive force is generated thcrein due to motion of
the coi in the magnetic Fcild.

3.793.442
DEPTH SOUNDER

George Feinman. Whilesteoe. N.Y., and Richard Haven. Long Keywords: Sonar, depth sounder
Breach. N.J.. assignors to Andrea Radio Corporation. Long
Island City. N.Y.

Filed Apr. 10, 1972. Ser. No. 242,421
aot. C .GO Is 9168

US. CL 340-3 R 13 Claims

A depth sounding instrument including an oscillator for sup- T___
plying AC energy to a transducer. The oscillator is keyed on /I
by a multvibrator which produces clock pulses. Each clock L

pulses switches the state of a flip flop and starts a time masur-
ing interval each time a clock pulse is supplied to the osctilla-
tor. A receiver receives the reflected sonic energy and tcr- I I H. ' _ -

minates the time measuring interval of the flip-nop. A meter , • --
responds to the measured time interval to provide a visual in- *

dication of the depth from which energy wai reflected. " **
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JANUARY 8, 1974

3,783.621
CON16 ERTIBLE BARRIER FOR SIBSTANCES FLOATING

ON WATER
Paul Preus. P.O. Box 1002, Toms River. NJ.. and John J1. Gal. Keywords: Pollitant absorption; Pollutant,

lagher. 252 Burley Rd.. Annapolis. Md. surface barrier
Division of Ser. No. 137.799. Apr. 27. 1971. Pst. No. 3.667.!35

Filed June 5, 1972. Ser. No. 259.559
Int. Cl. E02b 53j04

U.S. CI. 6 1-1 F 2Clains

A barrier for substances floating on water having a flotation
member and a liquid pervious and a liquid impervious skirt de.
pending therefrom. The liquid impervious skirt is deflected at
currents greater than about one knot and the oily substances
are treated with a particulate oleophilic-lsvdrophobic sub-
stance less dense than water for retention by said liquid pervi-
ous skirtn,

3,783,622
METHOD AND SYSTEM FOR THE CONTAIN*MENT AND

SALVAGE OF CHENI ICALS AND O11-S AT SEA
Charles LGambel. 3500Monticello Ave., New Orleans. L. Keywords: Pollutant, surface barrier

Filed Sept. 16. 197 1. Se'. No. 1831, 162
lot. CI. E02bSI 104

U.S.C.6 1-1 F 14 Claims

A rigid barrier unit for use in assembling an enclosure
around a surface area of a body of water is provided with ad- --

justable buoyancy and ballasting chambers so that a nearly
neutral buoyancy condition can be established with substan-
tially all of the mass of the unit below the turbulence level of a j...2,
body of water in which the barrier unit is placed. A method of
deployment of such units involves a floatation of the units in
horizontal attitudes to the area to be enclosed, followed by a
ballasting of the units .nto vertical attitudes so as to extend
around an oil or chemical spill area.

3.73,.626
STRUCTURE. AND METHOD AND APPARATUS FOR

FOUNDING A STRUCTURE
Frode Johan Hansen. Kiagswood, England. assignor to Keywords: Dredge, suction; Dredge, submerged;

itedpaih Dorma. Long iXontracting) Lsiied, Edinburgh,Ofsoe ontuin;Sad
SeodandOfsoecntuto;Sa d

Filed Feb. A. 1972. Scr. N.. M2.590 foundation
Claims priority. applicuao Great Britain. Feb. 8. 1971, U.S. Cl. X.R. 37-54; 61-50

4,19 1 r7
IuL CL Eo~b 17104; E02d 27152

US.CL 61-46. t lims

A method of founding a structure in a subaqueous bed com-n./J
prung disposing the struacture on the bed and excavating
beneath the structure, the excavation being effected by a 'So
wheeled positively buoyant vehicle which moves upon an un-
dessurface of the structure and which is provided with ex-

casattng equipment. i
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3,784.013
MULTI-UNIT APPARATU'S FOR COLLECTING OIL

FROM THE SURFACE OF A BODY OF WATER
William H. Daniel. 541 Putman Rd.. Rogers. Ark. K/.vwords: Pollutant, suction rero:al
Filed Feb. 8. 1971, .cr. No. 1 13,555The portion of the term of
this patent suls~lueni to June 6, 1989. has been disclaimed. U.S. C1. .fR. 210-DIG. 21

Int. Cl. E02b 15104
U.S. CL 210-242 5 Claims

Oil is collected from the surface of a body of water by im-
mersing a tent-shaped collector from above the surface of the
water to a depth such that the hydrostatic pressure of the oil tn
the collector .%Il pump oil to an elevation above the surface of
the water and into a collection receptacle. The collector slides
vertically on a condjiis and delivers the oil into the lower end
of the conduit, the lower end of the conduit being positioned
at a depth which determines the height to which the oil can be I-W7
pumped above the surface of the water. The tent-shaped col-
lector is in the form of a plurality of superposed coaxial cones
mounted on a sleeve that slides on a hollow multiperforate

JANUARY 15,'1974

3,785.158

HYDRAULIC ENGINEERING INSTALLATIONS
Andrew "Noel Schofield. Didsbury. England. assignor to Na. Keywords: Fabric mat; Offshore construction;

lional Research Development Corporation. London. England Offshore platform anchor; Offshore
Flied Sept. 17.1971. Ser. No. 181.A4 storage tank, emergent; Seabed

Claims priority. applicaton Great Britain. Sept. 18. 1970. foundation; Seabed soil treatment
44.589170; Sept. 18. 1970. 44.590170; Sept. 13. 1970.
44591/70 iClE2b10.102:El2d310 U.S. Cl. X.R. 61-1l; 61-46

U.S. CL 61-1 I0 Claims

A marine foundation in a pool is provided by placing a
liquid impermeable sheet on the bed of the pool and locating a
drain below the sheet. Then, by applying suction force to the
drain, a pressure differential is set up whereby the sheet is
sealed to the bed and the adjacent bed material consolidates
to iffectively form a solid masw embedded below and sealed to
the sheet. This action affords a large capability for lateral
sheanng stresses. In use. anchorages, dam-form barriers. -- 4 -
storage tanks, and other structures can be tied to the sheet.
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3.78159
ATTENUATION OF WATER WAVES AND CONTROL AND

UTILIZATION OF WAVE-INDICED V ATER
MOVEMENTS

Douglas L. Hammond. San Carlos. C(ailif.. assignor to FMC K'ywords: Breakwater, floatin; :2..,atar,
Corporation. San Joe. CaliL steel frame; Pcllutant .ollectian;

Continuatioa-in-part of Set. No. 113.521. Feb. 8. 1971. Pollutant dispersit:,n; Polutant,
abandoned. This appliation Not. 21.1972, Ser. No. 308.368 surface barrier; Po,,er, wave

iot. CL E02b 3/06, i,04
U.S. CI. 61-S 33Claims U.S. Cl. X.R. 61-1F; 61-2; 210-242

Curved vane-like structures for positioning beneath or at
the surface of a body of water to attenuate incident waves, and

change the wave-induced normal orbital water movements to
produce currents and other useful hydrodynamic effects or
combinations thereof. The vanes in the structures are con-
figured and oriented to intercept the water at various locations
in its orbital movements, guide it into new paths defined by the
shape of the vanes, and discharge it from the structure as a
current flowing in a preselected direction, such as counter to
or in the direction of wave movement, towards the .ater sur-
face. or toward% the l'ottom or floor of the body of water
These effects ate utilized to rperiorm useful work. including
diminshing wave height, speed and period. mo%ing suhsurface
and surface detires and contaminants such as spilled oil to a
collecting point or faciit, transportation and dispersal of
waters polluted by thermal, chemical or other discharges.
transfer of sand. silt. or other solid material on the bottom
from one location to another, and generation of electrical or
hydraulic power. Various styles and configurations of these
vaned structures, manners in which they can be arranged to
perform an intended function, and methods for securing them
in operating position also are described.

3.785,203
WAVE FORCE TRANSDUCER

Michael M. Mull. Van Nuys. Calif.. assigner to Mechanics Keywords: Pile load measurement; Wave meas-
Research, Inc., Los Angeles. Calif. urement

Filed Mar. 24, 1972, Ser. No. 237.869
lOLCLGOIpi02 U.S. CL. X.R. 73-1I89

U.S. CL. 73-170 A 3 Claims

Awave force transducer, including a shell mounted around -

a support column by a set of flexures which permit substan-
tially only lateral movement ofsaid shell and a set of hydraulic
load cells spaced around said shell between said shell and sup-
port column which measure the total wave force acting upon
said shell.
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3.785.496
OIL RECLAIMING DEN ICE FOR REMO% ING OIL FROM

THE SURFACE OF WATER
Ravmond Peter Smith. Jr.. Smith Williamsport. Pa.. assignor Keywords: Pollutant co lection; Pollutant

toCrafltmaster. Inc.. Williamsport. Pa. removal satercrarc; Pollutant,
Filed Jul% 28, 1972, Ser. No. 276.000 suction removal

Int. CI. EO2b ! 1 04
U.S. Cl. 210-242 5 Claims U.S. Cl. X.R. 210-DIG.21

An anparatus for removing oil sicks from the surface of the
water which includes two independently pivotable booms con-
nected together !o form a V A paddle wheel is connected to . . '
the two booms across the open end of the V for skimminv the - .
oil off the surface of the water and forcing the oil towards the -
apex of the V A sump is located at the apex of the V for col-
lectin the oil forced to the apex of the V by the paddle wheel.
A necih~le stabilizer bar is connected between the two boomst
for staonlizing the booms and limiting the maximum amount - . " -

that the booms may pivot with respect to each other.

-- -itt-

3.785.847
PROCESS FOR ANTI-CORROSIVE PROTLCTION BY

REDLCTION OF IONISED .,L1ALS ON METAL
SUBSTRATE

Leonard Wisniewski. 302 Henley Manor, Beach Road. Moville Keywords: Coating; Corrosion prevention
Point, Cape Town. South Africa

Filed June 14.19
7

1.Ser. No. 152,999 U.S. Cl. X.R. 106-1; 117-130R
Claims priority, application Brazil.June 17,1970,219822

int. CI. B44d 1144
U.S. CI. 117-62 9 Claims

Protecting iron and steel against corrosion by deposition of
a metallic deposit from ionic compounds on the metal to be
protected. The method compnses applying to the metal to be
protected a paint consisting bf at least one elemental metal of No Figure
higher electrode potential than the metal to he protected, and
at least one metal compound which yield metal ions of lower
electrode potential than the metal to be protected or the ele-
mental metal in organic binder, then 'reating the dry paint
with acidic aqueous electrolyte containing at least one of said
metal ions-

3,785,972

CONTAINING AND REMOVING OIL SPILLS
ON WATER

Henry L Alast and Armin C. Pitchford. Bartlesville, Keywords: Pollutant absorption; Pollutant.
Okl.., ignors to Phillip Petroletun Company surface barrier

No Drawing. Filed Dec. 7, 1971. Slr. No. 205,739
InL CL Bold 15/00: EO2b 15/04 U.S. C1. X.R. 210-59; 210-DIG.21

U.. Cl. 210--40 $ claims

A method is provided for conaining oil on the surface
of water and removing the oil from the water surface by
increasing the liquification temperature of the oil to 50-
80" F. above the temperature of the water on which it is
floating by incorporating a wax into the oil to form a No Figure
crust-like fused mass which will act as a boundary apinast
extension of the oil mass and which can be easily skimmed
from the water surface.
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3,786,408
METHOD AND APPARATUS FOR OFFSHORE

GEOPHYSICAL EXPLORATION WITH LOW POWER
SEISMIC SOURCE

William David Jeokinson. and Paul Anthony Bryant Marke. Keywords: Seismic record processor; Seismic

both of Houston, Tex, assignors to Texaco Inc- New York. survey method
N.Y.

Fled Jan. 3,19
7
2,Ser. No. 214.880 U.S. C1. X.R. 340-7R; 340-15.5R

Int. Cl GOlv 1,0.1 '24

U.S. CL 340- 1 5.5 MC 14 Claims

This invention relates to novel methods and apparatus for
making offshore geophysical surveys with a low power seismic
source. A first vesael, which is provided with air guns or the - -

like, is anchored at a predetermined location, while a second ' , .

vessel tows a streamer cable along a preselected course past
the first vessel. The second vessel transmits command signals
to cause the air guns on the first vessel to be fired at ap-
propriate intervals, whereby a sequence of seismic pulses is
refracted along a common path on the course, and whereby
each of these pulses is detected by succeeding receiver sta-
tions of the cable. All of the pulses detected at a common sur-
face point are gathered for each of the various common sur-

face points along the course, and are then stacked !o provide -

single pulse of greatly improved signal-to-noise ratio for each "

common surface point. The stacked signals may then be ar-
ranged to provide a refraction profile of the course, in order to
define traps and the like in subterranean earth formations.

JJANUARY 22, 1974

3.786.637
Ol. FE%('E

Tateo Muramatsu: Kuninori Aramaki. both of i okohama, and Keysords: Pollutant, surface barrier
Yoshikazu Kondo, Tokyo. all of Japan, *i50nors to
Bridgeslone Tire Company Limited. Toko. Japan

Filed Mar. 7. 1972. Ser. %o. 232.399
Claims priorit,. application Japan, Mar. 13, 1971.

16-13519
Int. Cl. E02b 15/04

I.S. C. 6 1- I F 4 Claims /a

An oil fence comprising an elongated resilient belt member A,

and a float secured to it for keeping at least a part of the belt 2

member floating above water level. The floating portion of the 10 .

belt member is kept substantially upright by a weight means /6
and reinforcing means. The oil fence so flexes as to conform 3
with the profile of water surface. 2
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3,786.638
1I4FLATABLE DAMS AND DAM UNITS

Daniel Cecil Edward Fish. Brnadthorn. Armstrong La.. Keywords: Channel barrier; Tidal estuary
Broekenhurst. England water level; Tidal inlet

Filed June 27, 1972. Ser. No. 266.554
Int. Cl. EO2b 7,02

U.S. C.61-30 5 Claims

An inflatable darn unit with means to anchor it to the hed of *'-.

a water course. These means are in two parts. one which ..-- 7 *

primarily resists bodily movement of the unit do'snitrcim and eC.
the other which concentrates on resisting the tendency of the - --

unit to roll. The invention also includes dams including such
units when installed, and methods of damming water flow.

o-

3.786.640
.MEANS AND METHOD FOR PRODUCING STEPPED

CONCRETE SLOPE STRUCTURES
Lee A. Tortilla, P.O. Box 1S5. Bothi,Ohio Keywords: Concrete form; Fabric mat; Low-cost

Filed Dec. 15, 197 1. Ser. No. 208.267 shore protection; Revetment; Sandbag;

US l 61-7 l. C'. E02d 17120 9 lisSlope protection

Container means. and -nethod utilizing same rot forming a U.S. Cl. X.R. 61-38
mat-like protective cover of hardenabtc. cernentitious materi-
al on a sloping surface of an earth situs. for example. Can.
tainer means includes rectangular sheet-likc: flexible web
which is soread flatwise on surface to be protected, and series
of transversely exte nding porous fabric containers 3,f loop-._
shaped crost-section which arc connected to the web 3long 'j
laterally spaced, generally parallel lines. Fluid cemnirtitios
material pumped into containers in succession. so that ad-
jaccnt containers overlap one upon another. Upon hardening.
cemestitious material which oozes through porous bag wall%
tends to bond the contacting walls together, thereby to pro.
vide an integrated mat-like protective cover of generally
uniform, effective thickness.
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3.786,642
METHOD AND APPARATUS FOR ENTRENCHING

SUBMERGED ELONGATE STRUCTURES
Alan E. Good, and Delbert R. Ward, both of Houston, Tex., as- Keywords: Seabed pipeline placement; Seabed

signors to Rrown & Root. Inc.. Houston, Tea. trencher
Filed May 16, 1972, Ser. No. 253,895

Int. Cf. EO2f S(02; 063b 3504 U.S. Cl. XoR. 37-62
U.S. CI. 61-72.4 25 Claims

A method and apparatus for entrenching submerged elon.
gate structures -. r,,in the bed of a body of water including i
floating ve,s.el, anc t east one submergihie vehicle connected
to the floating esscl ind operable to be lowercd adjacent to a
submerged elongate structure to be entrenched. The sub-
merglhle vehicle include% a frame having a fore end and in aft
er'd .,h 4 first primary and a first alternate cutting rneans
coneccted to !he frame ind generally operarly jorccted
toward the fore end thereof ftr cutting a trench withmn the

-a -d tencath the 'uhtne.,cf! elongate structure Adds.
trim %uhmergibi: ~er moas be prosmoed with a

-- nfl,; ;ri and a ctun.~ srtsurnatc cutting m..ns con-
nected to the frame and generally operably directed toward -

the aft end thereof for forming a trench within the water bed
beneath the submerged elongate structure to be entrenched.

In one embodiment of the invention a motion compensation
system 1% connected between the floating vessel and at least a
one suhmergible vehicle in order to minimize relative. sea In-
duced, motion between the noating vessel and the submergi-
ble vehicle

3.787.144
EXPLOSIVE PUMPING AND DREDCING METHOD AND

APPARATUS
Charles D. Wood. So Antonio. Tex., assignor to Southwest Keywords: Dredge, suction; Dredge intake;

Research Institute. Bestar. Tea. Pump; Seabed trencher
Filed June 29. 1972. Ser. No. 267.602

Inc. CI. F04I I11; E02f 3t/h U.S. C1. X. . 37-58; 37-195; 417-900
U.S. Cl. 417-74 9 Claims

A method and apparatus particularly suited for underwater
dredging, trenching and the like. An explosion chamber is pro-
vided with a fuel source, a fuel ignitor and an exhaust outlet. A 6 6
dreg intake conduit having a check valve communicates with as
the explosion chamber as does a dreg exhaust chamber.a;
Material to be dredged enters the dreg intake and fills the ex-

•plosion chamber to a certain level while fuel is admitted to the
explosion chamber. The fuel is burned of exploded which
closes the check valve in the dreg intake and forces the dreg tn

material out through the exhaust conduit.
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3,787,802
AUTOMATIC RANGE SWITCHING FOR DIGITAL DEPTH

SOUNDERS

Rodman S. Brahman, Berrien Springs, Mlch.. assignor to Keywords: Sonar, depth sounder
Heath Consany. Benton Harbor, Mich.

Filed May 8, 1972, Ser. No. 250,921 U.S. C1, X.R. 324-187; 340-lR; 340-3E;

Inc. CL GO I s 9168; G041 9100 343-13R
U.S. Cl. 340-3 R S Claims

A depth sounder instrument having automatic range
switching in which an oscillator and a divider produce liming
pulse trains at two different frcquencies which are related to
the propagation velocity of the depth sounder transmitted -- " .~--. ,__ _ - * "
pulse A selected one of the pulse trains is delivered to a digital . li.

counter during the interval between the transmitted energy-, . " - . -
putic and the received pulse. the latter having been rencctcd - - "- --
from the bottom of the body of water. The apparatus includes m
logic means responsive to the count arrived at during this in. -
terval to select the total instrument range for the next interval, - --
this range being chosen by the selection of the pulse train. If " i
the count 3ccumulated during the interval is appropriate to " -- _-_

the previously selected range, no change is made. However, if
the count is either much smaller than, or greater than. the _
counter capacity, the other frequency is chosen, thereby caus- '-'-' --

ing the counters to accumulate at a faster or slower rate. The i *
frequencies are preferably related by a power of 0 and a
decimal point can then be illuminated or not. depending
upon the range and frequency chosen.

3,787.803
HIGH PERFORMANCE METER DEPTH SOUNDER FOR

AUTOMATICALLY INDICATING DEPTH WITHOUT
MANUAL ADJUSTMENT

John N. Beebe. Londonderry, N.H., assignor to Raytheon Cam- Keywords: Sonar, depth sounder
pny. Leslington, Mass. -

Filed No-. 29, 1972, Ser. No. 310.300
lot. Cf. GO Is 9168

U.S. Cf. 340-3 R IS Claims

A depth meter circuit which overcomes the usual necessity
for manual adjustment of the sensitivity control to improve the
signal-to-noise ratio and to prevent spurious meter response to , - - - -

wakes and debris at intermediate depths is achieved by a - -', , , ' -- .... r -

dynamically adjusted receiver attenuator circuit which is con. • ... ,.-. -.
trolled by the combination of an automatic bottom tracking ,,U,, f-
gate, a time varied sensitivity circuit and a transmission blank- - ,. .' -
ing circuit operating in conjunction with a meter indicating _V,__

circuit which is activated only during the time of return echoes "_---'____-__
by means of a ramp voltaje sampling circuit actuated only by
the return echoes. The arrangement makes possible the use of -
maximum transmitted power for accurate measurement of ' '' -

deep bottomS and on the same nonlinear scale, provides accu-
rate readings of shallow depths without manual adjustment.
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3.711fl79

METHOD AND APPRA rLS FOR COLLECTING A
FLOATING LIQUID

William P. Kirk. 22 Glenha-en Cir., Saco, and Dwight W. Keywords: Pollutant collection; Pollutant.
Reynolds, RFD 1. Box 4

9
, Pnal, both of Maine suction rt~oval: Pollutant,

Filed May 26.1972. Ser. No. 257,413 surface arrell

Int. CL EO2b 15,04

L.S. CI.,is- IF 13Claims U.S. Cl. X.R. 210-DIG.21; 210-242

A tlo-ating liquid such is an oil ipiil is collected under a 5

sheet with weighted periphery. The sheet is deployed by . ii

spreading it horizontally over the liquid surface, after which
the pertiher submerge, confining and centrally concentrat-
ing the liquid. The sheet retains the liquid for subsequent
pumping into a vessel.

3. - .882
4SNENIBLED fENDER L NIT

Jiro %arabu. Tok*u. Japan. assignor to .iibu Gomu Kagaku Keywordst Pier fender
Kahu~hikLi Kaisha. Tsk 'o. Japan

Filed Oct 23., ! 9. Ser. o. 868.8-4 U.S. C1. X.R. 114-219
Claims priorit., ippi,,ai n .pj.n. Ma. 8. !(69, 44-41695

Int. Cl. E02b 322 9
L.S. Cl. 61-48 3 Claims

The present invention relates to an assembled fender unit
composed of a shock-receiver portion with a reinforcing piece
embedded therein, a fixture portion with a reinforcing piece
emoedded therein, and an elastic intermediate section con-
necting the shock-receiver portion and the fixture portion
with said section being inclined relative to the shock-receiver
portion and the fixture portion.

3.718,085

METHOD AND APPARATUS FOR LAYING A PIPE LINE
Robert E. Holberg. 608W. Bough Lane. Houston. Tex. Keywords: Seabed cable plow; Seabed pipeline

Filed Dec. 6. 1971, Ser. No. 205.210 placement
Int. CI. EO21 502

U.S. Cl. 61-72.4 5Claims U.S. C1. X.R. 37-193; 172-699

The present invention relates to a method and apparatus for
laying a pipe line including a weighted sled having a ertucal
blade extending therebelow with an extruder cone affixed to
its lower end for forming a subterranean tunnel for receiving a
pipe. The blade is provided with a plurality of spaced jet noz-
zles connected to a fluid manifold for providing high pressure
jet streams adjacent the leading edge of the blade to facilitate
movement of the blade through earthen formauons. Also. the
blade is provided with a plurality of spaced inclined elesator
devices for urging the soil adjacent the blade upardl. as the
blade moves therethrough to relieve the soil adjacent the ex-
truder cone and thereb. facilitate formation of the tunnel
passage therethrough. The method of the present invention in-

cludes treating the interior of the tunnel with a weighted low
friction coefficient fluid or aqua gel to lubricate the passage to
facilitate insertion of the pipe into the tunnel without damag-
ing the coating on the pipe.
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3.788.258
MOO)RING DE%, ICE

George H. Odom, 208 Tuna, Galeston, Tex. Keywords: Small-craft mooring device
Filed No.. I . 19'!1,l.er. No.|q .'.

Int. Cl. B63b 21.60
U.S. Cl. 114-34) 8 Claims

A moorirg e'-ice ,.omvrising a tubular member having a
rod member coaxial liened therewith ind ling partially
therewithin and in sladabie engagement therewith, a tension
producing means operatively engaged with the tubular
member and the rod member such as to force the two mem-
hers in onposite directions from one another, a first block and
tackle system having one pulling point anchored to a first
anchor bar extending from the tubular member in substantial
perpenaicular relation thereto and the other pulling point ----------..
anchored to a first anchor bar extending from the rod member t'1
in substantial perpendicular relation thereto, a second block a
and tackle system having one pulling point anchored to a
second anchor bar extending from the tubular member in sub-
tantial perpendicular relation thereto and the other pulling

aoint anchored to a second anchored bar extending from the
xi1 member in substantial neruendicular relation thereto, the ..

rso it anchor means of the first block and tackle system
neing iisposed on substantially opposite sides of the tubular
and rod members from the two second anchor means of the
second block and tackle system, and mooring line extending
from each of the block and tackle systems.

3.788.260
SHOCK %BSORBER FOR USE AS A FENDER FOR SHIPS

Emilio Morini. Milan. Ital. assignor to Societa" Applicazioni Keywords: Pier fender
Gomm* AntivihrantSags" S.p.A.. Milan. ltalh

Filed Feb. 7. 1973. See. No. 330.347
Int. Cl. B63b .5902

U.S. Cl. 114- 219 2 Claims

A shock absorber arrangement for use as a fender for ships
and comprising a fixed plate mountable on a harbour wall and
a movable plate connected thereto by an array of resilient
shock absorbers of known type The array of shock absorbers
are coupled in three pairs to three points of the fixed plate, the
three points lying at the apices of an equilateral triangle, and
each pair of shock absorbers forms an isosceles triangle the
base of which is formed by the fixed plate; the angle of the ver-
tex of the isosceles tnangle is greater than the angle of the
other two apices. The three vertices of the pairs of shock ab-
sorbers are coupled to points lying at the apices of an equi-
lateral triangle on the movable plate; the two equilateral trian-
gles are positioned angularly displayed from one another by
60* and the two plates lie in substantially parallel planes when
the arrangement is in a rest position.
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3.788,402
%UTOMATICALLY SELF.REGLLATING N ARIABLE-

STROKE. V -RIABLE-RATE AND QUIET-OPERATING

PILE DRIN ER k.PP-RATILS
Stephen V. Chelminski. West Redding, Conn., assignor to aolt Keywords: Pile driver, impact; Pile extractor

Associates. Inc.. Norwalk. Conn.
Division .)f Ser. No. 102.325. Dec. 29. 1970. Pat. No.

3.714.789. Thisapplication Aut. I t. 1972. Ser. No. 280.547 U.S. C1. X.R. 173-127; 173-135
Int. Cl. E02d ")

U.S. CI. 173-91 19 Claims

Automatically self-regulating variable-stroke, variable-rate
and quiet-operating pile driver apparatus are disclosed in
which a massive piston weight is bounced upon a cushion
of pressure fluid, the pile driver advantageously being
adapted for operation in four different modes. (I I only dou-
ble-acting. (2) single-acting automatically conyerting to dou-
ble-acting at maximum stroke travel, (3) only single-acting,
i- i ore-stressing plus impacting plus thrusting mode. and (5)
pile estraction mode. The prolonged down, ard push resulting
from the pressurized fluid-cushioned hounc:ng action is more
effectise than the conentional sharp h-mmer- pe blow
resulting from impact of one .siid mass gic-.: ,hn r When
the pile being driven encounters softer siata ;n tne earth, in
the single-acting mode, the stroke of the piston weight auto-.-
matically shortens while the number of bounces per minute " -
-i:omaticall% increa. thus increasing the rate of the quiet

powerful bounce thrusts for driving the pile faster, and when
harder strata are encountered, the piston weight automatically
bounces higher providing a longer stroke with fewer bounces
per minute. thus increasing the force of each quiet powerful
thrust for overcoming the increased impedance being encoun-
tered. In the double-acting mode, when harder strata are en-
countered, the velocity and stroke length of the piston weight
increase automatically to deliver more powerful thrusts A
relatively large number of driving thrusts pee minute cat be
provided in the double-acting mode by changing the head plug

mass to shorten the maximum stroke length to increase the
frequency of thrusts per minute. By virtue of the pressure fluid
bouncing action imparted to the massive piston weight. the
noise of metal-to-metal contact blow, can be avoided, and in
addition a muffler housing surrounding the ports through
which the expanded pressure fluid is released muffles the
sound of the flow of the fluid, such as air or steam: this muffler
also serving to separate lubricating oil from the released fluid.
A cylinder bottom assembly below the bounce chamber is
coupled to the pile being driven to transmit the quiet powerful
bounce thrusts to the pile. moving in accordance with the pile
motion, and a driving fluid storage chamber and valve
mechanism associated with this assembly control the flow of
the pressure fluid in an automatically self-regulating manner
to seek the most effective driving action from moment-to-mo-
ment as the pile encounters different strata. If desired, the
bouncing action of the cushion of pressure fluid can be altered
to permit the piston weight to strike bottom slightly to provide
the driving mode (4) above. A self-contained lubrication
system may be actuated by the pressure impulses in the
bounce chamber.
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3.'88481

METHOD FOR THE ELIMINATION AND POSSIBLE
RECOVERY OF THE FLOATING POLLUTING

SUBSTANCES, MINERAL OILS IN PARTICULAR. FROM
SHEETS OF %A ATER AND BOAT FITTED TO THIS AIM

AndreaLuciodeAngelis. viaF. 11iCoda37I1, Genva, Italy Keywords: Pollutant removal watercraft; Pollu-
Filed June 10. 1971. Ser. No. 151.878 tant, suction removal

Claims priority, application Italy. June 11. 1970. 25830/70
Int. CLE02b 15104 U.S. Cl. X.R. 210-DIC.21

U.S. CL 210-242 5 Claims

Method for the elimination and/or the recovery of floating
polluting substances from liquid surfaces a. and boat for carry-
ing out the method according to which:

the polluted liquid surface is successively. fully or in part. i -

withdrawn from the action of the wind and, at least in-. . --
part. from the natural wave motion, and segregated: - ..- i - . . ..<

the .egregated floating polluting substance is skimmed
toeether with a minimum quantity of the unoerrming
water

the liquid skimmed is collected and decanted while the
floating substance is separated.

3,788,984
METHOD OF REMOVING OIL SPILLS

James Teng, St. Louls, James M. Lucas, Crestwood, and Keywords: Pollutant absorption
Richard E. Pyler, Shrewsbury, Mo., assignors to
Anheuser.Busch. Incorporated. St. Louis, Ma. U.S. Ci. X.R. 210-40; 210-DIG.21
No Drawing. Filed Jaoi24, 1972, Ser. No. 220,385

lot. Cl. C02b 9/02
U.S. CI. 210-30 9 claims

This disclosure covers a method of removing spilled
Ai from water surfaces without further inluring the en-
vironment, by applying a carbohydrate fatty acid ester in No Figure
powder, fibrous, or granule form to the oil covered sur-
face. The preferred ingredient is cellulose acetate. The
additive is non-toxic, bio.degradable, water insoluble,
and is not degraded by the acids in petroleum fuels. The
additive is sprinkled on the surface of the oil coated
water and after absorbing many times its weight in oil is
easily removed. The picked up oil is easily removed from
the cellulose acetate and up to 95% recovery of spilled
oil is possible. The cellulose acetate also can be reused.

Cottonseed hulls and sawdust as the starting cellulose
material are desirable because of low cost and the en-
hanced oil absorbing character of the resulting acetate.
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FEBRUARY 5, 1974

3.79.445
BL O CONSTRL CTION

Larr \ane k. Frazier. N entura. Calif., assignur to The United Keywords: Buoy, instrumented
gates of kmerica as rvpresented b the secrtar) of the

1an', ,avhington. D.C. U.S. Cl. X.R. 114-125
Filed '.o,. I2, 1971. Ser. No. 198.138

lint. CL. 063b 2/ 152
I S. CLt. 9-8 R 2 Claims

A seritial1 disposed tube hasing slves at each end and - -
suspended in the ocean for the purpose of creating d~namic
system stabilit, ,hen the valves are closed. ater %s trapped -.

in the tube and form a large mass ahich is added to the
system If both vaives are open. water tlo-s freely through the
tube 'vith no vertical stahilts auded to the sstem

3.789.612
METHOD OF SL RF GENER-TION

George E. Richard, 207 42nd St.. Manhattan Beach. Calif.. Keywords: Hydraulic model basin; Wave
and Eugene D. Richard. 11570 Victon Bld.. North Hol- generator
Iv. od. Calif.
DisisionofSer. No. 56.314.Jui. 20. 1970. This application U.S. Cl. X.R. 4-172.16; 272-26

Nlar. 27, 1972. Ser. No. 238.080
Int. CL E02b 3,00

U.S. Cl. 61-1I 7 Claims

A tapered enclosure for a odN of %ater has a %wase genera. The tapered planform and sloping floor of the enclosure
tor positioned in a relatisels narrow and deeper end In one provtde a wue energy conserving contour. so oriented with
t-m. i',, vse cnerator i%. a but)an: plunger mounted tor respect to the generator as to provide a primar wave break
ertimal -c.Aprocat-i=n -vthin a chamner hasing a -hirevardl trajectory of optimum length for the area utiliued h% the

ficing ,pening Through a c'clic control sstem, the plunger system A compound floor curvature may he prosided to
is do s in phase syith the forces of grasit and huo'anc% act. define a wave regenerating cavity to form a secondary wave
ing threren. staring from a rest positiin through strokes ofin. out of the energy of a presiousl hroken primary wave A
creasing amplitude until a desired sitead% state is attained to water inlet is disposed adjacent the wave generator and an
sequtinall % proouce wases of a desired energy Provision is outlet or outlets are disposed adjacent a point or points of
made for sarying the mass of the plunger and varying the input wave dissipation, along the shallow end of the enclosure, to
from a prime mover as a means of adjusting wave energy and provide a circulatory system adapted for convenient monitor.
frequency. ing and maintaining of optimum water quality

An alternative single-wave generator comprises an open
bititom water-tight enclosure hasvtng air purge valves on its
upper face and connected to a prime mover for raising the
tank. Upon lowering, the purge valves open, allowing air to
escape from the tank while the open lower end of the tank en- -, -. Z
ters the water for failing to a predetermined level. Upon the .

tank being pulled upwardly, with the purge valves closed, a 4f
volume of water contained within the tank is upvardlv dts- in - _1=4
placed. above still water level, and released when the hydro. , ,
static equilibrium between the contained water and the outer
.ater is upset. as vhen the open lower end of the tank breaks
the surface of the water
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3.789.721
DEN ICE FOR OFF-CENTERING ABOVE.% ATER

RTICULA rELD IL LTIPLE-DRILLING STL CTIRES
Christian DeCha..ssi. Gelos. and Andre Capdehoscq. Jurancrn. Keywords: Offshore platform anchor; Offshore

NIth of France. assino to Fnitreprise De Recherches Et platform, floating
D Acti.ite" Ietrolieres iELF). Paris. France

Filed Mar. 1, !o'2. Ser. %o. 2.10.910 U.S. Cl. X.R. 166-52; 175-9
Claims priorilt. appliet on France. Mar. 5, 1971. 7107709

Int, CL EO~b i 7,,, EZIb 2,,C
L.S. Cl. 166-. 9 Claims

A device for off-centering an abose-s.ater Articulateo
drilling structure in ie.itnon to a base on the ,c4bed. consisting
of a roller-table on the base, surmounted by a sertical pivot-
shaft, a circular roller-path. akso on the hase and concentric

suish ti~e pisot. .n off-ceniering carriage that can resolve 4round the p i'.ot, supported h the roller ta le and r ioler p th. 1 T_
asnd suith d guide ramp along suhich the kisser end of the main
articulation of the structure can slide, and means for rotating
the carriage and sliding the articulated structure along the
guide-ramp

3.789.988
APPARATUS FOR REMOVING SURFACE POLLUTANTS

FROM WATER AND OTHER LIQUIDS
Bernard Valibouse. Grenoble. and Jacques Pichon. Saint Mar. Keywords: Pollutant removal watercraft;

tin-d'Heres, both of France. assignors to Societe Grenobloise Pollutant, suction removal
d'Etudes et dApplications Hydraullques (Sogreah). Greno-
ble i Iseret, France U.S. C. X.R. 210-512

Continuation-in-part of Ser. No. i85.
7

19, Oct. 1. 197 1.
abandoned. This application Mar. 14. 1973, Ser. So. 341,070

Claims priority, application France. Nov. 6, 1972, 7239209:
Oct. 2. 1970, 7036478

Int. Cl. EO2b 1504
U.S. CI. 210-242 12 Claims

The apparatus disclosed herein for removing layers of pollu-
tants. such as oil, floating on a heavier liquid, especially water,
depends for its operableness on the effect of the relative dis-
placement speed of the heavier liquid and the overlying pollu---" -,

tant Such relative speed is used to direct the removed layer of_ '. _ _ -

heair liquid and pollutant by tangential introduction. into at
least one c-,clone chamber % herein the induced rotation of the ,."'
remr-ed materials is aused as to create a whirlpool area in . - ]
"hich the pollutant i% concentrated In the central portion of
such cocentration. the wollutant is extracted through a pipe
fitting in the axis of and crossing the ceiling of the cyclone,
The centrifuged water, free of pollutant, is discharged at the
end of the cyclone.
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3,790.925
ECHoMuLNDIG tAPPxR %t rL_ H 0, I%; A DIGIT %L

INTERMEDIATE STORE
Erhard Xhrens. Kiel. Germans, axsic.nir to Electroacustic Keywords: Sonar, depth sounder

GmhH, Kie. Germany
Filed June 19, 1970. Ser. No. 47.770 U.S. C1. K.R. 340-3C; 343-SD?

Claims priority, application Germani. June 26. 1964. P 19
32346.7

tnt. Cl. G1li . 0-:

U.S. Cf. 340-3 R 6 Claims

This invention reiates to echo-sounding apparatus if the " - -

kind enplahiag at l..t one digrtal i:erntc~iate store ad .i --

indicating apparatus, and in which echo signals that arise -j,__--_ __-- .'
within a ounding ;,crmd and &hich orn echo information.",
are read into the intermediate store and are -ubsequently in-
terrogated or read out of thin store and then fed to the indicat- .n , * - K.. 0
ing apparatus. In order to remove the defc Ls attendant upon
hitherto usual digital intermediate stores :he invention pro-
vides at least one timing pulse generator hich is associated
with the intermediate store and is operable at a selected
frequency or. alternatively. at least two timing pulse genera-
:crs -- e ;ro ided that operate at di-,-,:::t puie frequenci,. -

in erstoc: case .he -cat-imediate a;ore a oocrt .d on read-in of
the echo intormation at a frequency which is different from
the read-out frequency. As a result, it is possible to adjust the
read-out speed indcperdentl. of the read-in ipeed In this : . --

sa,. either the whole of the echo information can be read-out
slower or .uicker than the speed of read-in or, alternatively, a , _ u
portion of the echo information can be read-out slower or - -

quicker than the remaining part of the echo information. flt,,,.d .. ..

- '- .- . .5

3.790.929
SKIP-SPREAD METHOD FOR SEISMIC SLRVEYING

William Harr) Mayne, and Thomas R. Crump, both of San An- Keyvords: Seismic survey method
tonio, Tex.. assignors to Petty Geophysical Engineering Com-
pan), San Antonio, Tea. U.S. C1. X.R. 340-7R; 340-15.5CP

Filed Oct. 19. 1971,Ser. No. 190.478
Int. Cl. GOIv 1124

U.S. CI. 340-15.5 MC 18 Claims

A method of seismic data acquisition wherein the average - -----

speed of data acquisition is rapid and the time and total cost ."
necessary for data acquisition are maintained at relatively low
levels. A seismic cable may he towed during an activated por- .:.

tion of its travel at a speed sufficiently slow to achieve op-
timum results of data acquisition and may be towed at a much
greater speed during a deactivated portion of its travel thereby
causing its average towing speed to be faster than is ordinarily
practicable thereby reducing costs of data acquisition without -- , - -... ....... .. .... . . . .
adserselh affecting the quality of the seismic data acquired. -- - - - -.

.'.'. .......... ..
,' . . 

r , "T, ......................... ... .. , , ,
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FEBRUARY 12, 1974

3.791.l150

FLOATING BREAKWATER FOR ATTENUATING SEAS
%luneaki Tschil. Mie. Japan. assignor to Debero Kogyo (o.. Keywords: 3reak-ater, floating

Ltd.. %lit., Japan
I"lied S pt. '. 1971. 1er. No. 179.)83

Int. Cl. EO2h 311)6
U.S. (71. 0;1 - 5 IClaim A

A 11ing itlA red k W ttr or attien uating %eas v hich hai tvio (,r
More expanding portions to di piosed a% ftr each to he increa. - -

inglv enlarged in uire increasingiv. in turn. frm the front toi d
the rear and diqposed against the propagation of sea %aves 7'

.,791.152

OFFSHORE STORAGE SYSTEM
William Allen Davis. Glen Ellyn. and Gerald Edward Burns. Keywords: Offshore storage tank, emergent;

Villa Park, both of Ill., amagnors to Chicago Bridge & Iron Seabed foundation
Company. Oak Brook, Ill.

Filed Feb. 16, 19
7

2, Ser. No. 226.775 U.S. C1. X.R. 220-18
Int. Cl. EO2b 1 7/00

L'.S. CI. -46 10 Claims

An of.fshore storage tank having a circular cylindrical veru- -- -----.-.--
Cal shell, a continuous horizontal rigid bottom containing solid- ..
ballast joined to the shell and adapted to rest on a sea floor - - -

said vertical shell being tall enough to project above sea level,-----
when the bottom is on the sea tloor. for a height adequate for - -- -

the shell to hold, when full, a liquid to a liquid level above sea -

!eel to provide a pressure, together with the pressure of the---- . . .
tank weight, adequate to hold the tank in place during storm . ..

conditions at a locality where the tank is to be positioned and
said vertical shell. onl when supplemented by said internal
liquid pressure, being able to Withstand storm conditions
without collapsing when the tanK rests on a sea floor. ' -

3.791.153
METHOD FOR PLACING HYDRAULIC CONCRETE

Giichi Inoue, Sakai: Nashi Kubo. Ashiya, and Shogo Hatano. Keywords: Concrete form; Offshore construc-
Habikino. all of Japan. assignors to Naosi Kube. Ashiva- tion; Seabed material placement:
she: Osaka Cement Co.. Ltd. and Osaka Consulting En-
gineers. Ltd..bothofOsaka-shi. allof. Japan U.S. Cl. X.R. 61-53.52; 61-56.5; 61-63;

Filed Feb. 15. 1972. Ser. No. 226.487 251-5
Claims priority, application Japan. Feb. 15. 1971, 46-6196;

July 13, 1971.46-51451 •

InL Cl. EO2d 5/40. 13/02
U.S. CL 61-46 6 Claims r-

A method for placing hydraulic concrete to form a concrete
structure in the water which is characterized in that a pute "----
consisting of portland cement, fine auregate and water is
transferred to the bottom of the water through elastic and

watertight tubes, each of said tubes being provided with a
paste delivery apparatus having a control valve, and said con. =
trol valve can be controlled from the remote place above the
water surface by means of hydraulic pressure, and after the
placement of the predetermined amount of the paste, said
tubes are wound up for a certain height and transferring of the
paste is repeated again to continue the placang- ---- -
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3.791.154
MOORING STRUCTURE AND METHOD

GrayvdonH. Cruin. Fre mfd..R.D. 3. Mara. Pa. Keywords: Offshore mooring structure; Pile,
Continuation-in-part of Ser. o. I1.641. June 10. 1971. This concrete; Pile dolphin; ?jle sec-

application Mar. 2, 1973. Ser. No. 337.591t
Il. Cl. E02d 13100. E02b3/06. EO4h 12i06 tion connection; Pile, steel

U.S.C.61.-46 3laims U.S. Cl. X.R. 52-654; 52-655; 61-48

This invention relates to a mooring structure and method,
comprising a triangular template or diaphragm having vertical
sleeves at the corners through which tubular legs ur piles are
driven in telescoping arrangement. The vertical sleeves have
diilmetrical offsets to enable their easy connection to the
diaphragm The sleeves are welded to angularly cut bottom
ends of the legs A prefabricated triangular casting is welded
to the interior surfaces of the tops of the legs. Concrete is then
poured through a funnel simultaneously into all the legs. One
or more diaphragms may be used with each structure at a
selected height above or below the % ater level

3

3,791,156
METHOD AND APPARATUS FOR DETERMINING THE

POSITION OF A PIPELINE OR THE LIKE DURING THE
ENTRENCHING THEREOF

Antonie C. Van Zutphen. Bergschenhek, Netherlands. as- Keywords: Seabed pipeline placement; Seabed
signor to N.Y. Industriecle Handeiscombinatie Holland, Rol. trencher
terdam. Netherlands

FiledSept. 13. 191. Ser. No. 179.793 U.S. Cl. X.R. 33-84; 72-32
Claims priority. application Netherlands. Sept. 14, 1970,

7013562

Int. CL E02f./02; B2lc 51/00
L.S. Cl. 61-72.4 4 Claims

Pipelines are entrenched on a marine floor by dragging Cu..*Ouiv'
therealong a plurality of spray nozzles that dig a trench for the P/ i,

pipeline. Undesirably sharp local curvature of the pipeline is r >'
avoided by providing each spray device with a clinometer the . 5..

clinometer readings being transmitted to a point above the
surface of the water and the composite of these received
clinometer readings permitting control of the trenching sw.v oev ca syeav oas,¢
process so as to avoid that undesirable curvature.

3.791.480
STRESS RELIEF INSERT FOR FLEXIBLE TOWED

ARRAY
Walter L. Clearwaters,. Quaker Hill. Conn.. assignor to The Keywords: Toving cable

United States of America as represented by the Secretary of
theNavy, Washington. D.C. U.S. Cl. X.R. 138-109; 138-18; 340-7l.

Flied Oct. 13. 1972, See. No. 297,579
lnt. Cl. GO1t 116

U.S. CI. 181-.5 A S Claims

A stress relief insert of a generally cylindrical shape having a
small inner diameter at one end and tapering out to a larger ix 4 i-

inneg diameter at the other end. The insert is made of a flexi-
bit material and is positioned between one end of a flexible
boot and a rigid end piece in a flexible towed array. The end
having the smallest inner diameter is in contact with the rigid
end piece of the towed array and the other end of the insert is
in contact with the flexible boot over a length of the inner wall
o0 the boois.
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3.791.763
PLMP USED IN DREDGING SVSTEMS OPERATING

%ITH COMPRESSED %IR
iosanne Fildi, .ia foreste Donaitu. 2', Firenze. Italy Keywords: Dredge, suction ; Dredge intake;

Filed Feb. 22. 1972. Set. No. 22N.006 PuMp
Clsims priority, application Italy, Mar. 16, 1971, 2185l

A, 7c /0U.S. Cl. X.R. 37-58; 417-503
mIn. Cl. FO4f 1.06. EO2fJ388

L.S. CI. 417 - 118 3 Claims //.

An improsement in the pumps. used in the dredging systems
ant operating with compres.ed jar. is disclosed. wherein
foreign materials. !ending to interfere %.th the operation of

the inlet valve and at times to clog the supply pipe of the corn-
pressed air. are prevented from entering into !he said pipes, s
means of an inlet pipe for the dredgedl material the Jischarge
opening of which is not flushed with the bottom of the pump W.
casing and the closure member for the said discharge opening
is positioned outside of the inlet pipe and is axially displaced

with respect to the inlet pipe and above the same.

3,791.990

OIL ABSORBENT

Karl Otto Paul Fischer. Chilliwack. British Columbia. Keywords: Pollutant absorption

Canada, assignor to Fischer Holdings Ltd., Chilliwack,
British Columbia, Canada U.S. Cl. X.R. 210-40

No Drawing. Filed Jan. 3, 1972, Ser. No. 215,165

Int. C. BOJ 1122
I.S. Cl. 252-127 6 Claims

An oil absorbent mrateriai. specifically oeat. having a
moisture content of less than ten percent by weight for No Figure
ase particularly in renoving oil film from water.

3.792.421
UNDERWATER DATA TRANSMISSION SYSTEM

Larry Vane W. Frazier. Venture. Calif., assignor to The United Keywords: Instrument cable; Instrument

States of America as represented by tie Secretary of the retrieval
Navy, Washington, D.C.

FiledJuly 12. 1972, Ser. No. 270.878 U.S. Cl. X.R. 9-8R; 114-206R
lnc. CL B63b 2 100

U.S. Cl. 340--4 R I Claim

The present invenuon is a method for raising and lowenng

an urnblicai cable into which other cables could be plugged. c-lK

the cable being retreved by releasing a connector through a
signal sent on the cable. This allows the messenger cable to
float to the surface, and after servicing the cable is equipped
again with a releasable weight and allowed to fall to the ocean [ e i"e- eris

floor.
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DEVICES FOR GENERATING .COLSTIC I AVES IN A
LIQUID MEDIUM

Pierre %lagneville, Vernnuillet. and Claude Dcnnee. Le Keywords: Seis l' implosi-e acoustic trans-
'ie inet, both of France. axssgnors to Intitut Francais I)u mitter

Petrole
FiledOct. 13. 19'?.Ser. %o. 188.816 U.S. C1. X.R. 181-.511; 340-8R

Claims priority, application France, Oct. I. 1970. 7037350
Int. CI. H0db 13t00

U.S. Cl. 340-12 R 9 Claims

Device for generating acoustic waves in a liquid medium oy
implosion having two movable rigid members interconnected U C S S U

b% a dcfomfnable membrane the membrane is formed of two
annular strips each pe.pendicularlv secured to the external
edge of a movable member and to an annular flange external
to the moveable members respectively to form a tight enclo-" -- ') . .

,ure between the moseal'e member At least one annular boss,
ro'ide onlie v.1edges ,f thc ran,:mbess an- on.

z annular flange it -r.,evc a riover %c-.rge netween ine ex-
:ernal liquid medium and the enclosure. a 0 a f tU

FEBRUARY 19, 1974

3.792.538
ARTIFICIAL ISLAND FORMED OF HINGEDLY

INTERCONNECTED PONTOONS
Robert De Groot, Westkinderdijk. Netherlands. assignor to N. Keywords: Dredge,. cutterhead; Offshore plat-

V. Industrieele Handelscombinatie. Netherlands form, 4ack up; Offshore platform,
Filed Jan. 17, 1972, Ser. No. 218,206 walking

Claims priority, applkation Netherlands. Jan. 18. 1971,
7100649 U.S. C1. X.R. 37-72; 37-73; 61-46.5; 11;-77;

In. Cl. EO21388. EO2h 17100 114-235R

U.S. Cl. 37-67 9 Claims

An artificial island in the form of a mobile offshore platform
comprses a pontoon and at least three columns that are mova-
ble vertically relative to the pontoon to support the pontoon in
lowered position or to float with the pontoon in raised posi-
tin. The pontcon is sectional and the sections are pivotally in.
terconnected for horizontal swinging movement relative to
each other so that the sections can occupy different positions
relative to each other when the platform is being transported
and when the platform is emptied. Each section carries at least
one of the columns. A suction dredge is carried by the pivot
between two adjacent sections.
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3.792.589
FLOAT114C BARRIER

James AL SANdes. Kensingtoft. Calif., assinor to Chevron Keywords: Pollutant,* surface barrier
Research Company, San Franci.~o, Calif.

Filed Jan. 17. 1972. Ser. No, 2218,253
Int. Cl. E02b 15104

U.S.Cf. 61- 1F 10 Claims

A boom For collecting material floating on the surface of
body of water which can be deployed and recovered expedi-
tiously and without damage to the structure of the boom, and
which is made to be stored in a compact condition either as
flat layers of folded material or byv rolling it on a roller T1he
boom is constructed to have a continuously smooth outer sur-
race without projections or fixtures or metal parts appearing
on its outer surface throughout substantially its entire length.
both to eliminate tlie hazard of such parts being snagged or
caught on sharp edges of wharfs or portions ofa ship while the J0o, U *n a 1 f

boom is being played out or retrieved thsereby reducing the
possibility of the fabric of the boom being torn and damaged ~ =S.Vt Al M-"
and also to prevent injury to the men handling the boom byIL- .
ituffering cuts, bruises and wounds from such projecting ele
ments Particular attention is given to means for distributig
iiressesi imposed on the boom in use to prevent Jamaging con-
centration of stress on any part of the fabric from which it is in
part made The boom is made with inflatable flotation chain.
bers from which the sir is reletased when the boom is retrieved
and stored andi ail of the elements of the combination that
mace up the boom such is the itress cahles. stress plates and
ballast weights are placed between and within the impervious
sides of the boom so that when the air chambers are collapsed
the boom has a thickness throughout its total area whicht is not
substantially greater titan the thickness of the folded im-
pregnated fabric of which it is made.

3,793,218
OIL SLICK I)ISPERSA.NT AND NMTHOD

Gerard P. Canestar. Cranford. NJ., assignor to Esso Keywords: Pollutant dispersiont
Resech ad Engineering Company

No Drawing. Filed June 15, 1971, Ser. No. 153,430 u.S. Cl. X.R. 252-8.55; 252-354; 252-356
lot. CL 841,1117100: B011 13100

U.&. Cl. 252-312 11 claims

Mixtuares Of CEOX 2 0 aliphatic carboxtylic acids or the
sorbitan monoesters thereof, sorbitan monoacylates. poly-
oxyalkylene 3dducts of the sorbitan monoesters and di-
alkyl sulfosuczinate salts having a hydrophilic-lipophilic No Figure
balance of about 9 to about 1 1.5, preferably about 10 to
11. are highly efficient. nontoxic biodegradable dispers-
ants for oil slicks. Oil slick dispersal is achieved by sup-
plying the dispersant composition to the oil slick either
alone or admixed with a su~itble solvent. An advantage
of these dispersant compositions is that they require little
or no mixing energy in order to achieve dispersion of the
slicks.
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FEBRUARY 26, 1974

MOBILE. ARCTIC DRILI.I,(- AND PRODLCTION
PLATFORM

George E. Mott. Metairie, and James P. Vkilbourn, New Orle- Keywords: Ice Drotiaction; Offshore cairson;
ans, tauth oi La.. a ignor, to Texaco Inc.. Now York, N.Y. Offshore placform, Jack up; Seabed

Filed Oct. 18, 197 1. Ser. No. 189.972 foundation
Int. CL. EOZh /

U.S. CI. 61-46.5 5 Claims

The esention relates to a marine platform adapted to be
etmos art ;'.toned at anoftth re if-itr,.:er. 7e arf'aCC

masses The viattorm inciudes a contr ;;nb hui,.an: f,,unda-
1,n-hke ,tase at its lower end. which nrmall, rest, on the
" ean floor A shell-like hod% extends upardl, from said -

lawe and is cf-ea~~e on its externai iurtace 11% pr,'gressi~els - <-

aecreasing cross sectional area from the bod% lower end. to a
roint adjacent the uptier end A u,.ork deck disrosed at. and

aerablv carr:e a! the hods urfl- end includes ag.:-rnent

.eesarx to ":an~z:r at said off-shore site .A cits-sn asxettd-
ing uprightl through the platform is partiall embedded into .-

the subsratun beneath the platform. firmly anchonng the
latter and protecting wells during and after a drilling opera-
tion.

3,793.842
SELF-STABILIZING StBIARINE TANK

Roger Lacroix. Sceaus. France. assignor to Sea Tank Co.. Keywords: Offshore storage tank, submerged;
Paris. France Seabed foundation

Filed Mar. 6. 1972. Ser, No. 231.933
Claims priority, application France. Mar. 5.1971. 71.07723 U.S C. X.R. 61-SO

int. CL B65g /00. E02d 2 7t38
U.S. Cl. 61-46.5 5 Claims

A submarne tank formed of pre-stressed concrete com- ?
prises central cells and outward peripheral ballast cells. The
cells are interconnected and cas be filled with liquid
hsdrocarbons. Appropriate control means can be provided for ''
effectuating the controlled submerging of the tank. Vertical
pillars can be provided to remove any vertical force effect of
swells. Lo.er stud members can be provided on the bottom of :

the tank.
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3.' 3., IJ'

FI ()AT%(-; IlkREASTI(., PLA }ORI

Ar-k S. %lalki.l. 94-U4 hhth Aet. luresl H .\.1 1 13; Keywords: Offshore moorzng structure; Offshore
Filed Sept. 14. 1IJ"2.Ser. %( 289.116 platform anchor; Offshore platform,

Int. Cl. EO2b A Z'. B3b 2 ; u C floating
I.S. Cl. I -40 22 Claims

A -. el! hke floating ;.,!f,rm ,d *-,, :h, rtra,ic
and berhino of transport 'r-els in a rlid% of iatet it an.
offshore location and capate of resisting %,.a' and impact ,
forces ano of adiustingto variations in "ater level. comprises a

platform anchored or moored b a unisersai coupling t1 A cr-
a!shafl emredded in the land surface un, er; -i g tihe , )%-.'l~i /

of water. The universal coupling comprises a down. ardly ex-
tending outrigger structure which engages bN means of a.- .-
universal connection the surface of an annular member
slidabls mounted on the upper portion of the shaft. thcreb.
enabling vertical, rotational, and angular movement of the
platform and capabilit% of adJusting to a position relative to J

presading wind. wase. and current forces for optimum in. .
breasting the approaching vessels.

3.793.845

APPARATUS AND MIETHOD FOR ANCHORING
SUBMERGED CONDUIT

James XI. Keith. Sunnyvale. Caiil.. saignor to %,arcuna Car- Keywords: Fabric mat; Seabed material place-

poration. -an Francisco. Calif. ment; Seabed pipeline placement;
Filed July 20. 1972. Ser. No. 273.447 Seabed scour protection

lat. Cl. EO2d 15106
U.S. Cl. o--'2.1 12 Claims U.S. Cl. X.R. 61-46; 61-72.2; 61-72.3;

Elongate flexible envelope draped over submerged conduit 114206

defining elongate lobes along side the same which when par-
tially filled with non-soluble particulate matter such as sand
serves to anchor :he conduit.

" - --- -2 ---

3.794.175
OIL RECOVERY APPARATUS

Joe K. Stewart, 22818-102nd Pl. West. Edmonds, Wash. Keywords: Pollutant removal watercraf.;
98020 Pollutant, suction removal

Filed May 15. 1972. Ser. No. 253.433

Int. Cl. E02b 15W4 U.S. C1. X.R. 210-DIG.21
U.S. Cl. 210-2A2 Is Claims

Floating oil is picced up by water jets and carried over a 'er-
tical %all into a receiving chamber The water jet forming nuz-
zles and the receiving chamber are parts of a floating vessel a

The water jet forming nozzles are positioned to discharge up- -'
wardly through the floating oil, Float controlled mechanisms
automatically maintain the Jet nozzles properly oriented with
respect to the receiving chamber wall.
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3.794,965
N4MARINE SEISMIC CABLE BUOYANCY SNSTEM

Charles J. Charske. Houston. Te.. assignor to Esso Production Keywords: Seismic streamer cable; Towed
Research Company, Houston, Tex. body depth control

Filed Sept. 18. 1972. Ser. No. 289,928
Int.ClB3b21"6.HOIb7'12"GOIl/ 16

U.S. Cl. 341--7 PC 20 Claims U.S. C1. X.R. 14-235; 114-16E

The "u, -. f j w.i e -e,rmc cj'ie -s ,ontrollte d- - r
transferrin1 .... ter into and out of individual buoancy unit , - ,---_-
located bete-.n e tions ofthe cable. Each buosancv unit in- Csst. -- 's._ ,
,jIudes a chirrn.e ontaining a contined gas maintained at a L ..

pr~e-ure !f.iie7 :h.;' ami-crt ,.iier pressure. ai pump (or in-

froilucing -iter into !he chamber. and mians for expelling
water as necessary A control system which permits both 'AN .
manual and automatic adjustments of the cable buoyancy is' "--. .-.- '.7 ,

provided. This makes possible the towing ofthe cable at essen-
tially constant depths behind an initial cable section fitted with
a depth controller. _

--. ., _- , ..-

MARCH 5, 1974

3.795.315
CONTROL OF WATERBORNE OI. SLICKS

Paul Preus. Smith Rd.. Turns River, N.J. I753 Keywords: Pollutant absorption; Pollutant
Filed Jan. 2. 1970. Ser. Nu. 214 collection, Pollutant, surface

Unt. CI. EO2b 15/04 barrier
L.S. CI. 210-242 I Claim

U.S. C1. X.R. 210-DrG.21
An apparatus and process for controlling waterboroc oil

slicks wherein a floating barner having a fluid pervious skirt is
positioned in a controlling position relating to the slick and an a
oleophilic-hvdrophobic fiberous substance is introduced into -

the slick to absorb the oil and render it impenetrable of the
skirt. a,

S- a
............ -
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3.795.759
BUOYANT ELECTRICAL CABLE

William A. Rhyne. Panama City. Fla.. Assignor to The L nited Keywords: Instrument cable
Slates of America a.s represented by the Secretarm a( the
Navy. Washington. D.C. U.S. Cl. X.R. 340-7PC; 1.4-2353

Filed Oct. 5, 1970, Ser. No. 78.640 
1

Inst. Ci. HOIb 7/12
uJS. CI. 174- 101.5 8 Claims

An improved electrical conductor of the buoyant type is - w
hrcn liclo ed An electric./ :onductor. or a plurality
.hereof. is suppofted in a tlat casing co-extensive therewith by

a shaped loom A plurality of inflatable buoyancy devices are L I

,upportcd along one surface of said casing to support said ca.s- s"i ,

ing on the surface of a body of water Means are disclosed for
inliation of said buoyant means individualiy as well as collec-

MARCH 12, 1974

3.796.056
H-PILE COMBINATION WITH PROJECTING PLATE

MEASS
John J. Doughertv. Cedar Grove. N.J.. a&. itgnor to .PF Keywords: Pile, steel

Corporation. Clifton. N.J.'
Filed %pr. 18. 1972.Ser. No. 245.248 U.S. Cl. X.R. 61-52

lat. Cl. EOd .,22
L.S. Cl. 61- 53 4 Claims

An H-pile is disclosed having plate means welded to sur.
faces of the pile providing .autwardlv projecting plates for in- i.jI
creasing the surface in contact with the soil thereby increasing
the resistance offered by the pale to upward pressures. In addi- /2 /0 ./2
tion the pile is stiffened thereby and driving of the pile is more
stable with less likelihood of the pile deviating from a vertical
position or being bent in driving. The outwardly extending
plates may be provided by various structural forms.
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3,796.057
PILE SPLICER WITH RETAINING MEANS

John J. Dougberty. Cedar Grove. N.J.. assignor to APF Keywords: Pile section connection; Pile,

Corporation. Clifton. N.J. steel

Filed May IS, 1972. Ser. No. 253.229
Inc. Cl. Fib21,00.2'110. E02d3i22 U.S. Cl. X.R. 52-728; 285-331; 285-371;

U.S.CI. 61-53 16 Claim 285-398; 285-417; 287-108

A pile splicer or coupling is disclosed by which the ends of
two piles are spliced together for further driving into the earth
and to align the ends of two piles. A double ended splicer in-
cludes an outer sleeve having an inwardly directed ledge

between its ends. An inner retaining means for the end of each
pile is carried by or secured to the ledge and is spaced from
the outer sleeve so as to receive the end of the pile -. -- - - -

therebetween. The end of each pile engages opposite shoul-

ders of the ledge. Each retaining means has a bulge extending
outwardly therefrom and located between the ledge and the
end of this means to frictionally engage the inner surface of

the pile and more securely retain the end of the pile within the
splicer. The inner surface of the outer sleeve tapers inwardly
so as to freely guide the pile into the splicer. This taper also
preferably is a little smaller at the inner end of the taper than

!he diameter of the pile so that the end of the pile is com- ---.... ......

pressed to add its grip to the splicer as well as to contract the
end of the pile somewhat. The retaining means may be a
sleeve which also may be slotted for greater flexibility. A sin-
gle ended splicer to frictionally receive the end of one pile has
a shorter outer sleeve and a single inner retaining means.

3,796,656
OIL SLICK REMOVAL METHOD, SYSTEM AND

BAG THEREFOR

Reginald L Avey, 39 Sunny Acres, Keywords: Pollutant collection; Pollutant,
Baie d'Urfe, Quebec, Canada mechanical removal

Filed Dec. 29, 1971, Ser. No. 213,668
lot Cl. B01d 37/00; E02b 15/04 U.S. C1. X.R. 210-242; 210-DIG.21

U.S. Cl. 210-65 9 Claims S10

A method for removing an oil slick or other fotage

which consists in dragging the open mouth of an ins.

tially empty collecting bag in partly immersed position -

along the surface of a body of water which is covered for .. 3 _

instance by an oil slick, to cause the latter to enter into

the bag. and to weight and release the open mouth of 3

the bag to allow the same to sink and become suspended --

from the remainder of the bag. A system adapted to be
attached to one or two boats to so drag the mouth of-1'/"
the bag and having releasing and supporting elements
adapted to relegas and allow sinking the mouth of the __

bag. An oil collecting bag adapted to float while holding

collected oil and having a skin constructed of either open
mesh material, fabric or film plastic such as to collect
oil, with or without being water pervious.
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3.797.139
FLOATING DREDGE MOTION COMPENSATOR

Edward Larralde. Santa Barbara. Calif.. assignor to Vetco Keywords: Dredge, cu.terhead; Dredge ladder

Offshore Industries. Inc.. Ventura, Calif. control
Filed Aug. 24, 1972. Ser. No. 283,473

Int. CLE02f3. 90 U.S. Cl. X.R. 37-72
U.S. CI. 37-67 16 Claims

Apparatus autenaticall, compens ati ir for relative vertical . .

movement between a dredging vessel and its cutter, or other .s/..
formation removing mechanism, to maintain a predetermined
vertical position of the cutter mechanism despite vertical mo--" . .__.. "
tion of the floating dredge vessel caused by sea conditions.
The compensating apparatus includes a cylinder and piston
device containing a hydraulic fluid under pressure exerting a e=._ -

preselected lifting force on the cutter mechanism and auto-
matically extensible and contractabie to permit the vessel to ' ' * -

move without effecting movement of the cutter mechanism '
and the force that such mechanism exerts on the formation.

3.797.255
L iDER-W4TER ANCHOR APPARATUS AND METHODS

OF INSTALLATION
Archer W. Kammerer. Jr.. Fullerton. Calif.. and Gary R. Keywords: Eai"daent anchor

Johnson, Houston, Tex.. assignors to Baker Oil Tools. Inc..
Commerce. Calif. U.S. C1. X.R. 61-53.68

Continuation of Ser. No. i32.993. April 12. 197 1. abandoned.
which is a continuation-in-part of Ser. No. 23,700. March 30,

1970. abandoned. This application Feb. 26, 1973, Ser. No.
335.6-a8

Int. CI. E02d 5154

U.S. Cl. 61-46 35 Claims

An anchor forms part of a drill pipe string secured to a drill
bit that drills the hale from the ocean sea bottom or floor to
the required depth at which the anchor is to be set. Anchor

members or flukes are expanded outwardly to set or secure
the anchor to the formation, or the anchor is otherwise
secured to the formation, after which an anchor cable or chain
is lowered through the drill pipe or lowered over the drill pipe
and coupled to the set anchor, whereupon the drill pipe is li

released from the anchor apparatus and retrieved, with the
cable or chain extending to the surface of the ocean or other r
body of water.
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3.797.256

JACK-UP TYPE OFFSHORE PLATFORM APPARATUS

Robert P. Giblon. Shrewsbury, N.J.. assignor to George C. Keywords: Offshore platform, Jack up: Offshore

Sharp, Inc.. New York. N.Y. platform, leg; Pile placement;

Flied Sept. 8. 1972, Ser. No. 287.256 Seabed foundation

Int. Cl. E02b I 7!00. B63b 35. 44

U.S. CI. i 1 46.5 30 Claims

Floataole. lack-up type offshore drilling platform apparatus
has "multiple-itage" feature permitting use in water depths

grea:er than 300 rce:. e i 00 feet or more. under 100-year

storm zonditions. Either a mobile tpe rig or a self-erecting

permanent type platform structure is provided. Apparatus in-

cludes a floatable upper or working platform to be jacked out

of water. one or more lower support platforms each function-
ing as a weight support and as a lateral bracing structure when :*-,

the apparatus is erected, a plurality (three or more of 300.." i

feet long upper support legs permanently attached at their

lower ends to each lower platform and whose upper ends are
slidable through. but attachable to the next platform
thereabose. and a pluralit% of ,ndependenik mosaoic lo.er

support legs uhose upper ends are slidabie through. but at-

tachable to the lowermost platform and whose lower ends rest

on the sea sottorn Lower stages Au den p'rogressivel% for in-
creased stabilit% Stages telescope, the lovwer platforms nesting
with the upper platform, and all support legs projecting above
water level, when rig is collapsed and floating Buoyancy tanks

on lowermost legs permit use of winch and cable devices or
low-powered jacks for raising and lowering same, and buoyan-
cy tanks in each lower platform permit use of low-powered
jacks for raising and lowering platforms. including upper plat-

forms. Telescopic air or compressed gas operated jack. 145

feet long and having expansible movement of l05 feet. is at.

tached at lower end of each lower support leg in one embodi-
ment. and is also useful on modified form of jack-up offshore

platform for intermediate depths

3.797.259

SHIM TAKE-UP RING FOR PILE CONNECTION

Sidney E. Dubuisson, P.O. Box 60252. New Orleans. La.. and Keywords: Offshore platform, leg; Pile,

Allen J. Verret. P.O. Box 1219. Morgan City. La. structure connection

Filed July 12, 1972. Ser. No. 2"70,893

Int. CI. B63b 21/00,F1619118: E2Ib 1910 U.S. C1. X.R. 61-46.5; 138-112; 285-138;
U.S. Cl. 61-53.5 6 Claims 285-421

The invention relates to a shim fixture adapted for use on a
structure employing an elongated chlindrical leg which sc-

commodates an internal c.lindrical anchoring pile The leg

slidabls accommodates the pile through the center passage V Z3 Z

thereof as the pile is embedded into an anchoring substratum

to a desired depth. The non-uniform annular opening defined 23

between contiguous walls of the pile and the leg respectitel is
provided with a shim type take-up ring. The latter is fabricated

from a series of discrete, circularly arranged shim segments.
each segment having a desired thickness adapted to best be

urged through a portion of the irregularly spaced annular -" 22

opening
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3.797.2b0
PIPELINE ANCHORING SYSTEM

Brian C. %6ebb. 732 South 95 East Ave.. Tulsa. Okla.. Keywords: Embedment anchor; Seabed pipeline

Filed .May 18. 1972, Ser. No. 254.461 placement

Int. Cl. Fi61 1,00. EO2d 5'74

U.S. C. 61 -72.1 13 Claims U.S. Cl. X.R. 61-53.68; 52-1-55; 52-161;

This inentnon describes a method and apparatus for 248-49; 138-105

anchoring a mechanical pipeline system b, attaching it to a
piuralit. of anchor posts which have been positioned in the
eath T;-,e ancor :sts are pro% ided w ith means for at:aching

two tension memhers to their top end. The pipeline may. be
anchored in a ditch dug into the earth, or in the earth under an
overlying laer of water. A plurality of anchor posts arranged
in spaced relation along a line are positioned in the earth. The
pipeline is placed on the line over the tops of the anchor posts.
A c!amp means. adapted to be bent around the pipe. is placed

over .nd around the pipe. The two tension members which are
attached to the posts are :hen locked to the clamp. Thereafter
the pipe is locked to the anchor posts by means of the clamps
and the tension memoers. :'

,]

MA.RCH 26, 1974

3,798.867
STRUCTURAL METHOD AND APPARATUS

Benjamin F. Starling. 1907- Bahia Mar Dr.. Stone Mountain, Keywords: Concrete form; Pile, steel;
Ga. Structure repair

Filed Mar. 2, 1972. Ser. No. 231,262

US.Cl2-724. E04c3134 Claims U.S. C1. X.R. 52-729; 52-743

Method and apparatus for increasing the strength of a struc-
tural member and for repairing and reinforcing installed struc-
tural members in situ. The structural member is enclosed with
a rigid cover and the space between the cover and the struc-
tural member is completely filled wth a suitable epoxy or other '

material which bonds both to the structural member and to
the cover. The bonding material, which is preferably heavier,
than water, occupies cracks and other damaged regions exist- ii. ii

ing in the structural member and also displaces water from the
space between the cover and the structural member, so that
installed structural pilings or the like in marine environments
can be repaired and reinforced according to the present inven- 5
tion. In another disclosed embodiment of the invenoon, the -

space between a structural member and a surrounding spaced- ,,

apart enclosure is filled with a suitable substance such as
concrete The concrete or other filler is mechanically
anchored both to the enclosure and to the structural member
to provide a unitary structural support having greatly in-
creased strength compared to the original structural member.
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3,798.911
FLOATABLE BOOM STRLCTURE

Per Oloi Oberg, Sottentuna. Sweden, assignor to Sanera Pro- Keywords: Pollutant, surface barrier
jecting Aktiebolag, Bromma. Sweden

Filed Mar. 31. 1971. Ser. No. 129.932 U.S. Cl. X.R. 61-5
Claims priority, application Sweden. Apr. 2. 1970. 45681/70;

Aug. 4, 1970, 10704170; Jan. 27, 1971, 979/71
lnt. Cf. EO2b 15/04

U.S. CI. 61- I F I IClaims

A floatable boom structure and a method of manufacturing
same. The boom structure includes a plurality of elongated
sections which can be interconnected to permit formation of a
boom structure of selected length. Each boom section in-
cludes an elongated bouyant member provided with internal " --
partitions for dividing same into a plurality of isolated bouyant
compartments. The bouyant member, and the compartments . .,,;"
contained therein, can be filled with air to provide the boom
with the desired bouvancy A weighted curtain is secured to
the bouvant memoer for suspension into the water. The - __
bouyant member can be collapsed to permit compact storage r - t -_ -

of the boom sections. Resilient expander devices are disposed -
within the bouyant member for permitting expansion or col-

lapsing of same.

3,796,912
ARTIFICIAL ISLANDS AND METHOD OF

CONTROLL1NG ICE MOVEMENT IN NATURAL OR
MAN-MADE BODIES OF WATER

John S. Best, 4121 Oaks CL. Midland, McB., and Hubert Keywords: Ice protection; offshore island:
StaySmith. 12CenterAve.,EmenvifrMicb. Offshore structure fender; Seabed

FlledJuly 3,1972,Ser. N. 268,467 foundation; Ice structure
lint. CL EO2b 3100

U.S. CL61-1 R 14Claims U.S. Cl. X.R. 61-46; 62-260

Mobile. nonpermanent, artificial islands and a method of
utilizing the same to control the movement of natural ice for-
mations in or near natural and man-made bodies of water such
as lakes, rivers, sounds, straits, bays, shipping channels, har.
bors and the like The artificial islands are formed from struc-
tures having body cavities which are substantially filled with a:
liquid composition which freezes to form an ice-like solid at a
temperature higher than the freezing temperature of the body
of water in which they are positioned, thus rigidizing and
firmly securing the structures to the bed of the body of water
prior to the formation of natural ice in the body of water. Dur- - - L "", 

4
"

ing warm seasons the liquid composition melts allowing the as- ~ ~ Aj-
tificial isands to be easily transferred to new positions thus
optimizing control of ice movement in any specific body of
water at minimum cost. . 1S -
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3,798,916
ARTICULATED ENERGY ABSORBING MARINE FENDER

ASSEMBLY
Leonard J. Schwemmer, Erie, Pa., assignor to Lord Cos pora- Keyvorda: Pier fender
tion, Erie. Pa.

Filed Nov. 15. 1971, Ser. No. 198,89 U.S. C1. X.R. 1.4-219; 267-140

Int. CI. EO2b 3/22
U.S. Cl. 61-48 23 Ctaims

A marine structure such as a pner. vessel or the like is pro-
tected from a mooring marine vessel by a marine fender as- *O S
sembly. The marine fender assembly preferably includes a 5, 56 1
fender spaced from and extending horizontally along the
structure and resilient mounting means. preferably a plurality
,f discrete elastomeric buckling columns, paced along and .

extending between the fender and structure for absorbing the
impact energy of the mooring marine vessel. To improve the ,"' .'
efficiency of the resilient mounting means and reduce force
Ievels durtng impact. arttic~ulating means is disposed between I 1 1
the fender and structure in series with the resilient mounting
means and operatively interconnects the fender and structure 5' y

for allowing the fender to be articulated without significant 7"
deflection of said mounting means relative to the marine V'.4TER L/ I, .
structure.

3.799.093
I 5 -TiN(. PRESTRESSEI) CONCkFTE V, IARF

s. a D. Thumson, P.O. Box 3,88, Jackson, Tenn. Keywords: Pier, floating
Filed May 7, 1973. Ser. No. 357.909

Int. CI. B63b 35,00
U.S. Cl. 1 14-.5 F 7 f'laims

A floating prestressed concrete wharf and a method of
manufacturing the same are disclosed. The wharf includes
pretenstoned strands in critical disposition, may include trans- ,-
verse pretensioned cables in its uppermost slab, has wire rein- -'*4"

forcing mesh in the concrete and a core of buoyant material. ."1

3.800.219
METHOD AND APPARATUS FOR DETECTING OIL

POLLUTION IN WATER
Theodore M. Fosberg. 1913 S.W. 167th. Seattle. Wash. Keyvords: Buoy, instrumented; Pollutant

Continuation of Ser. No. 94.399. Dec. 3. 1970. abandoned, measurement
This application Oct. 10. 1972. Set. No. 296.335

U.S. Cl. 324-6GOtr27102 Claims U.S. Cl. X.R. 340-236

An apparatus which floats on the surface of the water in
w hich oil pollution is to be detected. The apparatus comprises
a collector s heel having an oleophilic perimeter surface (such
as poleth'iene I the bottom portion of tis wheel dips below
the surface of the water on which the apparatus floats, and as
the -heel rotates its perimeter surface pick% up water if no oil
is present. However. if there is even a small amount of oil on
the surface of the water, the wheel perimeter will become
coated with oil to the exclusion of water. A collector blade
removes the liquid from the wheel perimeter and directs it to a
detecting surface hasing at least tiso spaced electrodes. A
voltage is imposed across the electrodes, and when water is
deposited on the detecting surface, it will cause a small cur-
rent to be conducted. However. when oil is deposited on the
detecting surface, no current nows between the electrodes
and an alarm system is activated. An oscillating wiper keeps
the scraper and detecting surface free of sludge or other impu-
rities.
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3,800,272
ROTATING ACOUSTIC SCANNER SYSTEM FOR

POSITIONING OBJECTS ON THE OCEAN FLOOR
Robert D. Hitchcock. I-entura, and Richard J. Nalloy, Ojai, Keywords: Instrument deployment; Offshore

both of Calif., assignors to The United States of America as construction; Seabed site survey;
represented by the Secretary of the Navy. Washington, D.C. Sonar, side looking

Filed Aug. 8, 1972, Ser. No. 279,134
Int. CI. GO1s9/68 U.S. CI. X.R. 340-3T

U.S. Cl. 340-3 R 4 Claims

A pair of rotating sonar transducers are mounted on a sup-
port structure which is equipped with thruster units for effect- - __

ing vertical and lateral motion of the system during deploy. /
ment on the ocean floor. Position accuracy is obtained by --

deployment of a self-contained benchmark array which is used
to establish a reference plot.

I ---

APRIL 2, 1974

3.800,346
SELF DESCENDING AND SURFACING WATER DEVICE

Elmer White. 94 E..Marathon Rd.. Altadena, Calif. Keywords: Instrument deployment; Instrument
Filed July 23. 1973. Ser. No. 382.086 retrieval

Int. Ck 163b 21/52
U.S. CI. 9- R 12Claims U.S. C1. X.R. 9-316; 73-170; 114-50

A self descending and surfacing water device for deploying
instrumentation, such as a bathythermograph. including a
cylinder and piston combination. The cylinder has a water
port at its top end. The piston is hollow and has a closed bot-
tom end and an opening at its top end. A spring is provided for
biasing the piston upwardly within the cylinder. Water pres-
sure forces the hollow piston downwardly against this spring, t
and a gas is released for driving the hollow piston upwardly in .C
the cylinder when the device has descended to a predeter-
mined depth. A free floating piston is disposed within the hol-
low piston, and the bottom of the hollow piston has an aper- 4
ture so that upon the release of gas the free floating piston is
driven upwardly within the hollow piston to increase the

ij oancy .f the device.
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3.800W542
FLOATING BOOM

Nicholas P. Cerasari, Wilmington. Del Keywords: Pollutant collection; Pollutant
Continuation-in.part of Ser. No. 25.450, April 3. 1970. debris; Pollutant, surface barrier

abandoned. This application Aug. 18. 1972. Ser. No. 281,850
Inh. CL EO2b 15104 U.S. Cl. X.R. 114-.5

U.S.CI.61-I F I Claims

A floating boom for collecting and containing oil and float. a)

ing debn in the open sea or in rough water comosed of a plu-

ralii% of upright su~pport members having first weittted end
and a second iniardi, curved upper end. -aid upright support
members being attached to connecting carles. a barricade

%ali material And , buo.ant support tune wshich are hth ci-

:,ched to !he urrieht sup orx m mter% to rorm :he 'om The 3

floating boom can be tovsed b% sessel around an oil spill or

mass of floating debris to collect and contain same The

cursed upper end of the support member decreases the loss of

collected oil and floating debris due to action of waves in

rough or open sea. The device is useful for collecting and con-
taming oil and floating debris in the open sea. in rough water

or in rivers, lakes, bays and lagoons.

3.800.543

OFFSET BREAKATER CONFIGURATION
'A alter L. Moore. Taslor Hall 212- A. Austin. Tex. Keywords: Breakwater, floating

Filhd June 6, 1972. Ser. %o. 260.274
Int. Cl. E02b 3/06

L.S. CL 61 --5 10 Claims

Motion of a structure subject to the forces of impinging
'eaves is substantiall% decreased and the transmission of wave
motion past such structure accordingly diminished by provid-
ing the structure ith a plurality of wave reflecting surfaces al-

ternatingly ofTset from each other by a distance approximating .

one-half the wavelength of the impinging waves.

3.800.547
OFFSHORE TERMINAL %ITH UNDER WATER

FOUNDATION
Dipak Dutta. Dusseldorf-Rath. and KarI-Gerd Wurker. Hosel. Keywords: Offshore mooring structure;

both of Germany, asigners to Mannesinannrohren-Werke Offshore platform, fixed

Aktiengesellschaft, Dusseldorf, Germany
Filed Mar. 29, 1972, Ser. No. 239.236 U.S. C1. X.R. 61-48; 141-387

Int. CL E02b 3120; E02d 27/52
U.S. Cl 61 -46 2 Claims

In an offshore terminal with underwater foundation and un-
derwater pipeline leading from the shore to the foundation, a
tower in which a pipe runs up. from'the pipeline to connecting

facilities at the top. the tower has floatation tanks and is
hinged to the foundation for selective erection, whereby the

-top of the tower projecta above the waterline, and for folding
down for the tower to lie on the ocean floor. The bottom of
the tower when erected, being releasably locked to the foun-

dation.
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3.800.548

WATER HAMMER PILE DRIVING WITH CONDENSABLE
VAPOR RESET

Serge S. Wisotsky. Sharon. Mass., assignor to Orb, Inc.. Keywords: Offshore construction; Pile

Marion. Ohio driver, impact
Continuastion-in-part of Set. No. 163.422. July 16.197 1,

abandoned. This application June 30. 1972. Ser. No. 267.751 U.S. Cl. X.R. 173-1; 181-.5

Int. CL EO2d 7,':S
U.S. CI. 61-53.5 8 Claims

Drio ing lone pile% % ith a liquid ram or spear gzenerated an i

.'C iled ture using a c-.densaire %apor reset In one cr- c m-

hodimcnt. the pile itself i% used as at least a portion of the .
*.r~in csameror ne..l.~ .:c;,-rnr

3.800.601
SEA SENSOR AND DESCRIPTOR SYSTEM

Herman A. Soulant. Jr., Rockville, Md., assignor to The United Keywords: Buoy, instrumented; Wave measurcrn2:::

States of America as represented by the Secretary of the
Navy. Washington. D.C.

Filed Nov. 12. 1970. Ser. No. 88.763
Int. CI. GOlf 23114 \V •M=. ' ."

U.S.C. 73-170 A 12 Claimns ____

The present disclosure relates to a method of determining 7. .. ....

wave characteristics b. emplo,,ng a foat device to measure . . b
the slope of a wave and a system for processing this measured '.; ' I
data in accordance with the disclosed sawtooth theory of wind .. ,, I

generated waves

3.800,732
BOAT HULL CLEANING APPARATUS

David A. Hill, 8026 Glendale Rd.. Chevy Chase. Md. Keywords: Fouling removal; Small-craft service

Filed Feb. 1, 1973, Ser. No. 328,698 Structure
Inc. CI. a63b g9100

US. CL 114-222 4 Claims

An in-water cleaning apparatus for boat hulls that is mobile
and can attach to the stern of the boat hull to be cleaned. For. is. ,.

wardly telescoping tubes are projected underwater and carry - -- --.. -

laterally adjustable, rotating cleaning heads.
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3.800.950

APP.RATLS FOR REMOVING OIL FROM %A TER

Ho ard %. Hess. and Edward L. Cole. both of P.O. Box 509. Keywords: Pollutant absorption; Pollutant,
Fishk l. i. N.N mechanical removal

Continuation of Ser. No. 875.579. Not. 10. 1069. abandoned.

which is a continuation-in-part of Ser. No. 804.863. arch 6. U.S. Cl. X.R. 210-DIG.21

1969. abandoned. This application Jan. 8. 197 1. Ser. No.
105.074

Int- Cl. EO2b 15;04
V.S. C1. 210-2.t2 3 Claims

Cleaning up h~drocarbon oil spills on a water surface which

involves projecting open cellular particles ofa highly oieophil.

ic plastic foam such as po issty rene having a solvent affintys (or

petroleum substantiAll. equivalent to that of polystyrene
foam, to preferential

1
| effect absorption of the oil and the ag.

glomeration of the particles into lamps. mechanical' recner-

ing the lumps b s.tee nt And thereaftet comple.ely burning
the otl saturated lumps to finally disposed thereo.i,

The apparatus for casring out the method includes a
healed foaming ves.el supplied with ftnmahlc plastic particles a'

and mneuns for projecting5 the particles, after they have been

foamed or expanded, upon oil floating on a water surface _... .. .

These means include a harrel to Which the foamed particles

are :onse'ed as well a, propulsive means which disintegrate
:he ,oamed particles into relatively small parrtculates. which
ire then cast onto the oil. Preferably the oil is surrounded by

fhe foarned particles The appar-atu. Zan be mounted on A
barge or other vessel.

3.8O.951

APPARATUS FOR REMOVING A SUBSTANCE

FLOATING AS A LAYER ON TIIE SURFACE OF A BODY
OF LIQUID

Jean-Claude Jacques Motrlon. Saint-Gemnmin-en-Laye. and Keywords: Pollutant removal watercraft;

Ernest Marie Rene Duboi. Scesuix. both of France assighors Pollutant, suction removal

to Bertin & Cie. Pasier and Entreprise de Rechevehes et

d'Activites Petrolleres..Ef. Paris, both of. France J.S. C1, X.R. 210-DIG.21

Continuation of See. No. 8871.29. Dec. 22. 1969. Pat. No.

3.635.342. This application Oct. 37,1971. !5e. No. 192..5
Claims priority, application France. Dee. 23. 1968.

68.180117: Nov. 28. 1969. 69.41273. The portion of the term of
this patent subsequent to Jan. 18, 1989. has been disclaimed.

Int. CL EO2b 15104

U.S. Cf. 210-242 36 Claims

An apparatus for removing frons the surface of a hod. of
liquid, an immiscible substance overfloating the same and

spread thereover as a layer. said body of liquid and said layer

of substance forming distinct horizontal strata. comprising:
means for locally whirling said liquid in the vicinity of said i

surface about a substantially vertical axis to generate a whirl.

pool producing in said surface a depression of downwardly

tapering closed-bottom cup-shaped outline into which said in. -

miscible overfloating substance is centripetally drawn from -- --

the environment of said depression and accumulates in extra E'
thickiless compared with said layer: and

means, distinct from said whirling means. for is- 4';

;rtmiiatngly estracting from said depression the immis.thle

substance accumulated therein, said extracting means inctud-
ing a piirtiiin adapted it) cngagc a region of said lepressiin

located *hive tre eott.,m o aid depression.
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APRIL 9, 1974

3,802.201
ROUGH WATER BARRIER

David P. Hoult, 30 Norwich Rd., Wellesley, Mass., and Jerome Keywords: Pollutant, surface barrier
H. Milgram, 2 Kelley Rd., Cambridge, Mass.

Continuation-iin-part of Ser. No. 79,051, Oct. 8, 1970, which is
a condrnuation-in-part of Ser. No. 54,530. July 13, 1970. This

application Jan. 4. 1972, Ser. No. 215.307
Int.Cl.E02b 13/04 2

U.S. Cl. 6-1 7 Claims

A barrier for use in rough water to contain a material such
as oil floating upon the water including a deformable barrier
sheet vertically disposed in the water and attached to a sup-
porting and stabilizing structure which comprises a number of
vertical supporting elements to which the sheet is attached;
stabilizing means, including flotation means and tension con-
trolling means, for maintaining each supporting element in a
hydrodynamically stable configuration; and slack control
means to maintain slack in the sheet between each pair of ad-
jacent supporting elements.

3,802,20S
SEA WALL CONSTRUCTION

Bryan J. Dickinson. Des Moines. Wash.. assignor to Seawall Keywords: Concrete block; Pile, steel;
Enterprises, Inc., Des Moines. Wales Seawall

Division ou Ser. No. 84
7

,386.Aug. 6, 1969. Pat. No. 3,613-382.
Thisapplication June 7. 1971,Ser. No. 150,469 U.S. Cl. X.R. 52-496; 52-595; 61-4; 61-39

InL CL E02b J108: EO2d 5112
U.S. CL. 61-49 7 Claims

Modular sea wail structure utizing steel beam beanng
pilings between and on which are supported modular concrete
block units. The pilings are dnven as deeply as required to Z_
give firm support and the bottommost concrete block unit is
posuoned between and resting on two adjacent pifings at a
preselected depth below or above the bottom surface. The top
block ia post tensioned and the intermediate blocks are
designed along with the other structural components to hold - - ,--
the geometry of the wall. All steel parts, namely, pilings and-
pretensioned cables, are sealed or isolated from the corrosive -

effects of water and air. Flesibility of movement is maintained
between component parts such as blocks and pilings.
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3.802.206
PILE SPLICER

Robert Fred Moore. 1625 3rd Ave., Picayune,.Mlss., and Alvin Keywords: Pile section connection; Pile,
Edward Moore, 916 Beach Blvd., Waveland, Miss. wood

Filed Mar. 8. 1972, Ser. No. 232,659
1nt..Cl. E02d 526;Fl6b7!O0 U.S. Cl. X.R. 287-127; 287-20.92E; 287-20.92L

U.S. CI. 61-$3 12 Claims

Splicing means for connecting two wood piles. end-to-end.
to make a long pile for transfer of pile-loads to lower, stronger
ground. The splicer comprises: at least one plate-like, substan-
tially horizontal element adapted to lie betwen adjacent pile
ends, with optional epoxy glue between upper and lower sur-
faces of this element and the upper and lower piles; and a cen-
tral upright dowel member, extending above and below the
plate-like element This plate-like element is in the form of a
disk in FIGS I to 3 and t) to 9: in FIGS. 4 and 5 there are two
plate-like elements I the horizontal parts of anitie irons. these
irons being we;dcu on ,ppiosite "ides of !the _y-el); and in
FIGS I) ano L . 'he piate-like element has t. -,ars that are
at angles to each other and integrally joined at their lower so
lines of junction f this ang!e plate being fxed to a V-shaped cut
in the lower pile) Preferably. the splicer comprises other pile
penetrating and anchoring elements that are fixed to the plate-
like element, for example: the piece of six-inch pipe of FIGS. I
to 7. extending 3round the disk (or angle irons of FIG. 4).
driven into the upper and lower piles: the vertically-extending
parts of the angle irons of FIGS. 4 and 5; the prongs of FIGS. 6
and 7, struck-out from the disk: the laterally placed, double-
point pins of FIGS. 8 and 9; or the hammer-driven nails or
spikes of FIGS. 10 and II. And preferably the upper pile sec-
tion of the composite pile is within a tightly clamped metal
band. and is at least ,0 feet long.

3,802.697
WAVE GENERATOR FOR SIMULATED SURFRIDING

Bernard J. L4 Mehaits, 2159 lighland Vbta Dr., Arcadia, Keyvords: Wave flume; Wave generator
Calif.

FiledOct. 14, 1971, Ser. No. 189,219 U.S. Cl. X.R. 4-172.16; 35-19R; 35-29R;

U.S.C272-17 CL A63311 61-11; 73-148; 272-3; 272-32

A wave generator including a water filled channel and a
wave forming body positioned in the channel so that water is .-
deflected by the upper surface of the body for simulating to a - -

rider of a boat or surfboard attached to the wave forming body
and floating on the top surface of the water the thrill of sur- s
friding while insuring a safe controlled environment. The wave
forming body is either movable or stationary as long as move- "
ment exists relative to the water; the apparatus may also form
part of a surfriding teaching device or boat model testing
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3,803.541
METHOD OF MONITORING OPERATING CONDITION

OF SUBMARINE CABLE-BURYING DEVICES
Kaisuke Shiroyama. Yokohama: Takeo Yokoama. Kamaku. Keywords: Seabed cable plow; Sonar, depth

ra: NaoyukI Shimizu. Fujlsawa. and Kiyomi Minohar. sounder
Takarazuka. all of Japan, assignors to The Furukawa Elec-
tric Company Limited and Furuno Electric Co., Ltd.. U.S. Cl. X.R. 340-3T
Minami-takaki-gun, Nagsaki Pre(. both of. Japan

Filed June 7, 1972. Ser. No. 260447
Claims priorit. aplication Japan, June 12, L971.46-41833

lit. CL GO Is Qi68
U.S. CL 340- 3 R 5 Claims

A method of monitoring opcrating condition of submarine _'
cable-burying devices utilizing ultrasonic wave. The ultrasonic
wave ,. emitted from at least two transmitter-receiver sets ar-
ranged on the side of a cable-burying deice towards the 2 AO.-..,,.
ground under water and the ultrasonic wave reflected by the
ground under water is received and measured by the trans-
mitter-receiver sets to detect the position of the transmitter- -4
receiver sets relative to the ground under water.

APRIL 16, 1974

3,803.848
BOOM ARRANGEMENT FOR CONFINING OIL

GustaslVan'tHol. 10021LesAerford Ave., Downey. Calif. Keywords: Pollutant collection; Pollutant,
Coatinualeo-in-part of Ser. No. 829.303, June 2, 1969. Pat. surface barrier

No. 3,611.728. This application Oct. 12, 1971. Ser. No.
188,313

lam. CLEO2b 151O4
U.S. CI. 61-1 F 17 Claims

A vertically floating wall having a generally arcuate plan for
confining oil spills or the like in open water is described.
Several such arcs may be joined to form a sinuous wall. A pair
of walls may be connected to form a V to be towed across an
oil spill. A plurality of such walls may be joined end to end to
form a polygonal enclosure for oil. The wall is preferably
made by a plurality of vertically extending bar-like members
having a trapezoidal cross section arranged side by side with - -- -
the non-parallel sides of the trapezoid in abutment to form a
substantially liquid-tight wall. A series of the bars have their
narrower sides facing in one direction to form an arc concave
in that direction. An adjacent series of bars are similarly
abutted to form an arc concave in the opposite direction and
such series are successively ahernated to form the sinusoial
plan. A prestreming cable extends through in the trapezoidal
members along the length of the smusoidal assembly for ap
plying a force towards the concave side of each of the arcs to
thereby form an elastically stable structure.
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3.803,849
METHOD AND APPARATUS FOR DAMPING WAVE

ACTION
Frank ALLan Bryant, Houston. Tea.. sinor to The Offshore Keywords: Breakwater, pneumatic

Company, Houston, Tex.
Filed July 27, 1972. Ser. No. 275,723 U.S. C1. X.R. 61-6

Int. Cl. E02b 3/04
U.S. C.61-I R I Claim

A method of and ipparatus for damping wave action on a

sectjon of ater ncluding injctng sufficient amnc. tof air in

discrete. minute bubbles under the water to dissipate a major -

portion of the wave energy by irreversible thermodynamic

compression and expansion of such bubbles. The apparatus in-

cludes a supply of air, bubble generating means positioned in

the water and having bubble generating elements to generate a f

multitude of minute. discrete bubbles which are suffciently

small to damp the wave action. This abstract is neither in.

tended to define the invention of the application which, of

course, is measured by the claims, nor is it intended to be

limiting as to the scope of the invention in any way.

3.803,852

PROCESS FOR BUILDING AN ISLAND

Rafael Fernandez-Luque. Rijswijk. id Johan M. Goppel, Keywords: Artificial seaweed; Offshore

Delft, both of Netherlands, assignors to Shell Oil Company, construction; Offshore island;

Houston, Tea. Seabed foundation

Filed Apr. 9, 1973, Ser. No. 349,364

Claims priority, application Netherlands. Apr. I, 1972. U.S. C1. X.R. 47-1; 61-2; 61-3; 61-50
7204805

InL CI. EO2b 1/00, 3/04.J118
US. CI. 61-46 ICtaims

A foundation is built up in a body of water by depositing ar- I?

tificial seaweed in a specified area on the bottom of the body .7 1, 5 22

of water then depositing sand particles in the area defined by

the seaweed, and repeating !hie process in successively smaller --- =-Z

areas so that a foundation such as an island is built up.
27

3,803,.53
DOCK FENDER STRUCTURE

Feia l K , Keak. Iowa, signer to m.Werar Corpora. Keyi'ords: Pier fender
titl. Clkage. 13.

Filed July 24, 1972.Ser. No. 274.351 U.S. C1. XR. 114-219; 267-140; 267-153

lIt. CL EO2b 3/22: FI6 1/44

U.S. CL 61-48 II Claims

A marine dock fender element having an elastomeric
deflection body in connection with support plates at each end "2
of the deflection body with deflection guide members as- AL

sociated with each support plate and the deflection body. Z"

24
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3,303.855
SUBMERGED OIL STORAGE TANK

AriklS. Maltiet, 9 681hbAve .forestHillN.Y. Keywords: Offshore construction. Offshore
FiledSepL 29,1972,Ser. No. 293,400 storage tank, submerged; Seabed

InL Cf. E02h 17/00; 56Sd 89/0 storatn

U.S. CL 61-46.5 13 Claims foundation

A submerged liquid mtorage system comprises a foundation U.S. Cl. X.R. 114-.5T
base resting on the ocean floor and including a ballasLable _

vatfom having integrally mounted thereon an upwardly ex- .
tending tapering hollow shaft interlocking with a tank encio- , -

sure comprising an assembly of interconnecting and intercom- f
municaung horizontal and sloping tubular struts braced
iaitst said shaft, covered by a flexible sheet o. &castomer
"aten al serving as an ealed tank wall open on the bottom to
sea and forming with the %aid tubular struts and hollow shaft a
liquid storing tank, with the said tank being protected from _" .a

marine environs by an outer timber envelope.

3.803.856
PROCESS AND APPARATUS FOR ACHIEVING THE

MECHANICAL TRENCHING OF A PIPE-LINE IN A SUN-
AQUEOUS DEPTH

Giovanni F.ldi. via Forest Donati. 27. Firenze. Italy Keywords: Dredge. suction; Dredge intake;
Filed Dec. 20, 1971. Ser. No. 209.649 Pump; Seabed pipeline p lacem'en t;

lit. Cl. Fib 1100. EO2b 5J102; EOlh ,68 Seabed trencher
L..CI. 61-72.4 S Claims

The invention relates to a process and apparatus for the U.S. C1. X.R. 37-63

mechanical entrenching of a pipe-line in a sub-aqueous bed,
wherein two or more dredging devices are positioned at the (F--
two sides of the pipe-line and a bridging framework is pro- - -.
vided connecting said dredging devices, said framework being
pulled astride the pipe-line while the dredging devices are in ,

action, so that the pipe-line, aided by its own weight. sinks -

slowly into the trench as it is being dug. i

3.104.251
FLOATAGE COLLECTING APPARATUS AND METHOD

James H. Farrell; Ralph A. Bianehi. both of Lexington. and Ed- Keywords: Pollutant collection; Pollutant
ward E. Johanson. Lyanleld, all of Mass. assignors to JZF removal watercraft
Scientifli Corpora d . Burlington. Mass.
Cooadndon-in.partofSer. No. ISl .33, June 10.1971. U.S. C1. X.R. 210-DIG.21; 210-242; 210-526

abandoned. This application Mar. 6. 1972. Ser. No. 231.977
hit Cl. 50 Id 21100

U.S.C I. 210-83 22 Claims

Apparatus and method for removing floating material from
the surface of a body of liquid and for collecting the material
has an endless belt-type materials transport mounted, as by
rollers with vertically-separated horizontal rotation axes. to
dispose the transport with a lower flight inclined downwardly
from above the liquid surface at a frontal location to below th e
surface at a rearward location. A collection well is con-
tiguously behind the rearward location. The Iranspon is -

driven to advance the lower flight in the direction from the
frontal location to the rearward location. This motion carries
floaung material from the liquid surface downward and rear.
ward under the lower flight of the transport and releases it at
the rearward location to float upward into the collection well.
A method for floatage collection by steps that the foregoing
apparatus performs is also disclosed.
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APRIL 23, 1974

3.805,.15
MODULARIZED SEA POWER ELECTRICAL

GENERATOR PLANT
Clarence Zener. Pittsburgh. Pa- assignor to Carnegie Mellon Keywords: Electrical generator; Power,

Universit). Pittsburgh. Pa. submerged source
Filed June 11. 19 7 1. Ser. No. 152.295

Int. CL F02g //00
U.S. C. 60-641 16 Claims --- ---

An electrical generating plant utilizing temperature dif- ...
ferentials (thermoclines) between various levels of the ocean
having modularized boiler units, condenser units, and engine
units which are adapted for assemblage in a stacked array to
form a power unit. Any number of power units can be effi-
ciently and economically connected together and attached to
a pair of prefabricated pipes to form a generating plant.

3.805,534
SLIDE RESISTANT PLATFORM ANCHOR CONDUCTOR

SILO
Lee K. Brasted. Meairie, La., assignor to Shell Oil Company. Keywords: Offshore caisson; Offshore construc-

Houston. Tex. tion; Offshore platform anchor
Filed May 9, 197 2, Ser. No. 251,630

Int. Cl. EO2b 17100;-EO2d 23/02; B63b 21/26 U.S. (Cl. X.R. 61-53.5; 61-82; 114-206R
U.S. Cl. 61-46.5 6 Claims

A platform anchor and conductor silo for a slide resistant
offshore platform comprises at least two large diameter
concrete cylinders joined end to end, said concrete being lon-
gitudinally prestressed by a plurality of high strength steel ten-
dons. said platform anchor having removable end closures. .
The anchor is towed to location and upended with the large _ - -
diameter end down. When the internal pressure is increased to
an amount equal to the external hydrostatic pressure at the
lower end. the lower end closure is removed. The anchor is
then positioned over the desired location, the internal pres- o
sure is reduced, causing an increase in effective weight forcing -
the anchor into the ocean floor. When the upper closure is
s-ibmerged and the internal pressure further reduced below
hydrostatic, the resultng pressure imbalance provides addi-
tional force to drive the anchor into the ocean floor to a sub-
stantual depth.
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3,805.898

FOLDING BOTTOM CORE SAMPLER
Solon G. %hitney, Houston, Tex.. assignor to Texaco Inc., New Keywords: Instrument retrieval; Sampler,

York, N.Y. seabed-driven core
Filed Dec. 26, 1972. Ser. No. 317,910

Int. Cl. E2b 7112, 11102 lU.S. Cl. X.R. 175-20; 175-244u.. 1.17-5 18Clints

A bottom core sampler comprises a forward elongated hol-
low core barrel pivotallv connected to a rearward, ventral fin
stabilized. elongated, weighted tubuiar" main body having a
tow cable attached thereto. The pivotal connection includes a
weak link for breaking after partial penetration of the .

downward pivoting core barrel into the bottom permittng .

deeper penetration by the angular push thereon by the main .-
body. Two valves are provided for expelling water as the bot- --..- '

tom core sample is driven into the core barrel. Continued up- . -, - - " . .

ward pull of the tow cable withdraws the bottom core sample
laden core barrel and pivots it down and back against the main
body for returning to the surface with the valves closed for
retaining the bottom core sample in the core barrel.

3,906,863
.METHOD OF COLLECTING SEISIIC DATA OF STRATA

UNDERLYING BODIES OF WATER
Aubra E. Tilley; Roger D. Judson, both of Houston. Tex., and Keywords: Seismic record processor; Seismic

Robert J. S. Brown, Fullerton, Calif., assignors to Chevron survey method
Research Company, San Francisco, Calif.

Continuation ofSer. No. 199,910, Nov. I, 1971, abandoned, U.S. C1. X.R. 340-l5.5TL
which is a continuation-in-part of Ser. No. 787,917, Dec. 30.

1 968. abandoned. This application June 6, 1973, Ser. No.
366,394

Int. Cl. GOIv 1138
U.S. CI. 340-7 R 22 Claims

In accordance with the present invention, two-dimensional
subsurface coverage is obtained with a continuously moving
marine seismic exploration system including repetitive seismic
sources mounted aboard first and second shooting boats and a
plurality of hydrophones trailing behind a separate recording '" . " ..
boat flanked by the shooting boats. The seismic source of one ........

of the shooting boats is fired at a repetitive time interval as I
that shooting boat traverses the flanking zigzag course line in- .... ,,

cluding a firing leg, or segment, oblique to the base course of " ; . '..kit*
the recording boat. Preferably, the shooting boat traverses the *", :. :, '
zigps course line at a velocity V' equal to - .

Vicoex a

where V is the velocity of the recording boat along the base
course line and a is the included angle between the base line
and the oblique firing leg of the zigzag course of the shooting
boat. The shooting boat proceeds along the firing leg from a
position near to the base course of the recording boat to its
sideways extreme position, or vice versa.
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APRIL 30, 1974

3.807.066
CUTTER HEAD IOR SUCTION DREDGE

Norman P. proehl, 373 "4estminsler Ave., Lake Forest, Ill. Keywords: Dredge, cutterhead: Dredge intake
Filed Nov. 29. 1972. Ser. No. 311.013

Int. Cl. E021 ,92 U.S. Cl. X.R. 37-189
I*.S. Cl. 3' -67 4 Claims

A truncated. conical cutting head for a suction dredge con.
structed of simplified "earing parts and strength members.-
whlich may be easils assembled and removed for replacement.
The cuter head ha's blades directly attached to strengthening
struts with the blades inclined in the direction of rotation of
the head Cutter teeth which extend radiallv outwardly

beyond the blades are also attached directly to the struts. Both 1 - , -.

the struts and the blades are formed of straight pieces of
material of conventional cross-sections such as rectangular or
square. which have been cut to fit Lifter plates are provided L-J-- .- t
in the cutter head between the hub and the blades to move
material to the inlet of t~hi suction mouth .

'

3.807.177
FLOATING BOOM STRUCTURES

Per Olaf Oberg, Nordmaling. Sweden. assignor to Saneta Pro. Keywords: Pollutant, surface barrier
jecting Aktieboag. Nordmaling. Sweden

Filed Dec. 15, 1971,Ser. No. 208,313
Claims priority, applicatiom Sweden. Oet. 15. 1971.

131081/71 -

InL CL E02b 15104
L.S. Cl. 61 - I F 12 Claims

A boom structure for collecting and screening off impurities
located on an at the surface of contaminated water. The boom
has a curtain of ciothlikc material depending substantially ver-
tically in the water and supported by buoyant bodies and
maintained in a substantially vertical position by weights at-
tached preferably to the lower edge of the curtain. The
buoyant bodies comprise hermetically scaled buoyant bags at-
tached to one or both sides of the curtain and constructed of
soft cloth material which is impermcable to liquid. The bags
when not influenced by water pressure are flat and of substan-
tially uniform thickness. The buoyant bags enclose a constant
quantity of gas. preferably air, and are attached to the curtain
such that the quanuty of gs enclosed in each buoyant bag
when subjected to water pressure as the boom is placed in the
water can be freely pressed up towards an upper portion of the
buoyant bag to create in said portion a balloon-like swelling
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3.807,178
FLOATING BOOM

Neeld D. Tnaksley, Walnut Creek, Calif., assignor to Pacific Keywords: Pollutant, surface barrier
Pollution Control, San Francisco, Calif.

Filed June 16,1972, Ser..No. 263,522
IRL CL EOb 15'04

U.S. CL 61- !F 16 Claims

A floating boom IS disclosed which includes an elongated

sneet-4.ke partition memer and a piurality or iloat means
Iemountably secured to the partition member in relatively
spaced apart positions thereon. The float means are formed
for rapid and easy attachment to the partition as it is unrolled

from a reel during deployment of the boom and for rapid e-.,
removal from the partition member when the boom is
retrieved. The float means each are preferably provided with a . , .e

relatively thin frame and a clamping means formed to allow
selective clamping and release of a movable portion of the C-
frame into and out of engagement with the partition sheet.
The float elements are secured to the frame in an outrigger "1
type of construction, which enhances stability of the water and

prosides a channel between the floats and the partition for - .
passage of oil and water therehetwe'en A method of forming
3nd deploing !" floating boom ind .onnecting the same

ith similar :!-'ut;nq booms is also disc!oed.

3,807,179
DEICING SYSTEMS

Virgil D. Stone. Miami, Fi.. assignor to Gulf Oil Corporation, Keywords: Ice protection; Offshore platform,
Pittsblurh. Pa. leg; Offshore structure fender

Filed Oct. 2. 19-92. Set. No. 294,333
InL CI. Eib 1100,. 17/00: B63h35i08 U.S. Cl. X.R. 61-46; 114-40

U.S. CI.6 i 1- 1 8 Claims

Apparatus for protecting columns of offshore structures
'rmm Jynamic forces of ice in which a plurality of upwardly
movable ice-lifting elements are supported around the column
and means are provided for moving the elements upwardly

against the ice to break large blocks of ice from the icepack.
The ice-breakim elements may be combined with inclined
planes adapted to exert upward forces on the ice.
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3.807,234
CORE CATCHER FOR CORE SAMPLERS

Terry L. Duperon. Saginaw. Mich., assignor to Trippensee Keywords: Sampler, seabed~driven core
Corporation. Saginaw. Mich.

Filed Aug. 14. 1972. Ser. No. 280.522 U.S. Cl. X.R. 175-249
Int. CI. Gotn 1108. E2lb 9120

U.S. CI. 73-425.2 9 Claims

A core catcher for a core ampler has a bollo*, *er-elip-
sotai hod% ciapted to be fitted into a ,ampie tulbe and being - -

open at one end to permit matcrial to ne sampled to pass into

the tube througr the hody The bod% is s l axiall from its
other end to form a plurality of resilient, flexible. longtiu- ,
dinallv and transversetv arched Fingers which may be flned -
out nardlv or away from one another as material to be sampied
passes through the body The fingers have convex. tree ends
which terminate short of one another to minimize sconng of
the sampie The fingers are of such length as to enable their
free ends to be deflected inwardly of the body into over-
lapping relation to form a support for material in the tube

3.808.031
MULTI-METAL CORROSION-RESISTANT DIFFUSION

COATINGS
Harry Brill-Edwards, San Antonio. Tes.. assignor to Chromal- Keywords: Coating; Corrosion prevention

lay American Corporation. West Nyack, N.Y.
Division of Ser. No. 733,303. May 31. 1968, Pat. No. U.S. Cl. X.R. 29-196.2; 29-196.5; 29-196.6;

3.642,457. This application July 28, 197 1. Ser. No. 167.030 117-130R; 204-37R; 204-147
lot. Cl. B44d 1146

U.S. Cl. 117- 71 M S Claims

A method is trovided herewith for the Pro-
duction of multimetal diffusion coatings on
metal articles oroviding nrolonged protection
aeainst chemical or valvanic corrosion of the
surface of the coated article during Prolonged
exposure to corrosive conditions, and par-
ticulz-lv high saline content marine atmos- No Figure
oheres, especially where the Protective coat-
ing is also sublected to mechanically erosive
and abrasive environments, with the multi-
olicitv of coating metals being selected so
that the combination thereof Provides a

coating varving through the thickness thereof
from outer surface toward the interface of
coating laver and coated article so that the
mechanical resistance to chemical corrosion
is greatest at the outer surface but de-
creases as the coating thickness is eroded
away, while the comnonents of the coating
offering sacrificial or cathodic Protection

are more concentrated adiacent the coating-
article interface so that cathodic protec-
tion of the coated article increases as the
coating is removed by abrasion or erosion.
As illustrative, the outer coating surface
includes a high concentration of metallic
components inherently resistant to saline
corrosion and/or abrasion, although offer-
inn less cathodic Protection for the coated
article; while inner layers of the coating
are rich in metallic cosmonents offering
high sacrificial or cathodic protection,
although less erosion or saline corrosion
resistance.
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3.808.445
WAVE OPERATED POWER PLANT

Wayne Bailey. cio Wayne Bailey Enterprises, Box 89, Keywords: Electrical generator; Power ,
Schaghticoke. N.Y. submerged source; Power, wave

Filed Aug. 2. 1972. Ser. No. 278,644

S.Int. C. F3b 1312 Claim U.S. Cl. X.R. 290-53

Devcloprig and changing kinc:ic energ\ rmotion) into
-,otcntial dnamic e'crgy contnuousl', and non',isonous.k
is the subject of this disclosure, particular attention being
gken to establishing a continuous water power producing cir-
cuit between a aier source near the ground level, and a
hydro-electric poer plant deep down in the ground. Water .

rising from the deep hudro-electric power plant is pushed
much higher than ground ;esel h. compressed air from which
high point it falls through another hydro.elcctric power plant
to be he returned to its water source, and repeat its per-
formance.

MAY 7, 1974

3.808,716
DREDGE CUTTER HEAD

Adalbertus Raphael '.faris Nerbeek, Heemstede, Netherlands, Keywords: Dredge, cutterhead; Dredge intake
assignor to Van Hattum en Blankevoort B.V., Beverwijk,
Netherlands U.S. C1. X.R. 37-142R

Filed Feb. Ill. 1972, Ser. No. 225.554

Claims priority, appiication Netherlands, Feb. 11. 1971,

7101833
Int. Cf. E02f3192

U.S. CL 37-67 7 Claims

A cutter head construction for use in a cutter dredger, com- I /

prising a plurality of spiral-helical arms which on one end join
together at a hub and on the other are connected by means of
a supporting ring, to which arms are secured lateral ground
working teeth each consisting towards their operative ends of
a tooth crown extending from a tooth crown base, the
representative tooth tips of which crowns, defined as the
points halfway the tip or the middle of a cutting rib formed at
the free end of the unworn tooth crown and the projection on
the axis of the tooth crown of the centre of the wearing surface
of the worn tooth crown, together define an imaginary en.

veloping plane in the form of a plane of revolution co-axial
with said hub and said ring.
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3,808.820
PILE DRIVING UTILIZING STANDING WAVE

VIBRATIONS
Albert G. Bodine, 7817 Woodley Ave., Van Nuys, Calif. Keyw ords: Pile driver, vibratory

Filed Sept. 29, 1972, Ser. No. M93,479
Int. Cl. E02d 'l 3 U.S. Cl. X.1. 173-49; 175-55; 175-56

U.S. CI. 61-53.5 3 Claims

A Pile is driven intoi 'he earth by means of vibrationai ener-
ay which is applied to the pile near one end thereof, at a
frequency such as to set up resonant standing wave vibration
in the pile. Means are provided to assure that the standing t",.. 'N
wave pattern has a velocity node shifted toward the driving I
end thereof and a 'elocity antinode near :he driven end
thereof This end result is achieved by first driving the pile into
the ground a ihort distance with a limited .amount of vilra- "
t-nai force and *ith hinted hias force being appiicd by the
pile against the earth. When the pile has penetrated to a depth . "-
where lateral vibrations thereof are damped by the earthen

material. the vibrational drive power is increased to cause the _

standing wave vibration with velocity nodes and antinodes as
mentioned above,

MAY 14, 19 74

3.810.363
PILE WITH REINFORCED LEADING END

John M. Dar Conte. Brookyn. N.Y., assignor to"lanhattan Keywords: Pile-driving shoe; Pile, steel
College. Bron%. N.Y.

Filed No.. 20. 1972. Ser. No.307.996 U.S. C1. X.R. 52-740; 61-60
lat. C. EO2d 5/28

U.S. Cl. 61-53 6 Claims

This disclosure teaches a pile preferably with an H-shaped " .
cross section and having flanges at its leading end reinforced 4.
by at least one weld bead. Each of the flanges has a leading "
end margn and side margins perpendicular thereto so as to
form corners. Each of the flanges also includes a median mid-
way between the side margins. Preferably three beads are pro-
vided on each flange, each bead in the form of a chevron with ,
an apes on the median and terminating at the corners. Ac-
cording to one preferred embodiment, one of the chevrons has
an inclination of about 20". one about 45' and one about 65. ' 

'
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3.810,835
PROCESS FOR TREATING OIL SLICKS USING

CHEMItlCAL AGENTS
Richard L. Ferm. Lafayette. Calif., assignor to Chevron Keywords: Pollutant coalescence; Pollutant

Research Company, San Francisco, Calif.
No Drawing. Filed Feb. 25. 1971. Ser. No. 119,036 collection

lt. Cl. CO2b 9/02 U.S. Cl. X.R. 210-DIG.21; 252-312U.S. Cl. 210--59 8 Claims

A process for treating an oil slick to contain it and
prevent is uncontroiled spreadin6 comprising applying
to open 'Aater areas in the vicinity of the oil spill a chem-
ical agent which repulses the oil spill. By judicious ap-
plication of the chem:cal agent. the o'l slick can be ga- No Figure
• herod into a limited area which facilitates cleanup. The
chemical agent is selected from the group consisting of
(1) N.N-dialkyl amides: (2) n-alkyl and n-alkylene
monoethers of (a) ethylene glycol and (b) polyethylene
glycol. (3) polyethylene glycol monoesters of n-alkyl
a cds. and (4) n-alkyl and n-alkylene monoesters of pro-
p. ene glycol.

MAY 21, 1974

3.811.285
FLOATING ANTI-POLLUTION BARRIER DEVICE

Louis Ballu, Colombes, France. assignor to Pneumatiques Keywords: Pollutant, surface barrier
Caoutchouc Manufacture et Plastiques Kleber-Cnlombes.
Paris. France

Filed June 9,1972. Ser. No. 261,410
IntL Cl. E02b 15/04 12U.S. CI. 61-1 F 24 Claims

A floating anti-pollution barrier for use in water which is I,

constituted by a skirt-like clement immersed in the water and 15
supported bv floating elements which are constituted by air-
tight pockets whose openings face in the downward direction h
when nsalled in the water; the pockets are thereby connected
with one another by bands of flexible fabric.

3.81 1.287
BOTTOM AND BANK FACING

Jan Gerrit De Winter, Lijserstraat 18. Enschede, Netherlands Keywords: Fabric mat; Seabed scour protec-
Continuaton.in-part of Ser. No. 721.784. April 16, 1968, ton; Slope protection

abandoned. This applicadon Aug. 10. 197 1, Ser. No. 170,607
Claims priority, application Netherlands, Apr. 17, 1967, U.S. C1. X.R. 161-48; 161-49; 161-50;

6705380; Nov. 2,1967.6714909 161-53; 161-78; 161-89; 161-91
It. CI. E02b 3112

U.S. Cl 61-38 Ii Claims

A bottom and bank racing for preventing erosion of sub- I
aqueous soil structures comprising a lattice of fascines
fastened to a mat of synthetic resin material, wherein the resin ..
material comprises a fabric sheet having means attached 7
thereto for use in securing the fascines to the fabric, such
means including transversely spaced groups of threads, each
group being woven into the fabric at spaced portions along 7"
their length to provide resultant loops or floating portions in ,
each group of threads to which the fascines are attached: or ".
separate strips of fabric fastened to the fabric sheet for being - ,*
tied to the fascines.
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3,8121189

METHODS OF GROLTING OFFSHORE STRUCTURES
Ma Bassett. South Houston, Tex. assignor to C. NeLson Keywords: Grouting; Offshore construction;

Shields, Jr.. trustee. Houston. TeL Pile, structure connection
Continuation of Ser. No. 175,1114, Aug. 16, 19, 1. abandoned.
which is a continuation-in-part of Ser. No. 858,951, Sept. I, U.S. Cl. X.R. 61-53.52; 61-53.6; 61-54

1969. PaL No. 3,601.999. This application Apr. 16, 1973, Ser.
No. 351,261

BaL Cl. EO2b 1 7/00; EOd 5/24; EO2b 17/00
U-S. Cl. 61-46 $ Claims

A predetermined amount of grouting material is introduced
from the top into an annular space between a piling and a
jacket of a supporting leg of an offshore structure The
amount of the material is sufficient to displace water from the
space through the lo%er end of the jacket, and when the
material sets. it forms a plug in the bottom portion of the an-
nular space Additional grouting material is then introduced to
fill the uvoer oolion o( the annular space and is allowed to

3.811.325
APPARATUS FOR COLLECTING SURFACE PARTICLES

ON BODY OF WATER
LyileCarter. 1903-33rd Ave., Oakland. Calif. Keywords: Instrwsent deployment; Pollutant

Filed Oct. 30. 1972. Set. No. 302,215 colecteion; Sampler, surface

lat. Cl. GOI 110 

S

LU.S. Cl. 73-425.4R II Claims U.S. C1. X.R. 114-235B

An apparatus for sampling and collecting floating particu-
late matter on the surface of a body of water has parallel
spaced apart longitudinal floats supporting a ngid tubular
frame. Secured to the frame are two parallel, horizontal _ 

0©r,
hydrofoil bodies spaced apart from each other to form an in-
take opening A funnel-shaped net with its wide end secured
to the intake opening and its narrow end terminating in a col- :"'

lecting screen collects surface particulate matter which is n 1.
caused to flow into the intake opening as the apparatus is

towed on a body of water. The lower hydrofoil bod- maintains - ,
the intake opening at a predetermined depth below the water
surface, while the upper hydrofoil body enables the apparatus
to ride over swells.

4o

72 I



3,812.455
MARINE SEISMIC STREAMER CONNECTOR

STRUCTURE
Raymond H. Pearson. Richardson. Tea., assignor to Whitehall Keywords: Seismic streamer cable

Electronics Corporation. Richardson. Tex.
Filed Jan. 16,1973, Ser. No. 324.122 U.S. Cl. X.R. 339-49R; 339-94R

Int. CI. (;01* 100. H04b 13;00
U.S. Cl. 340-7 R 14 Claims

A multi-ection marine seismic streamer construction
wherein each streamer section has identical couplers at op.
posite ends. The couplers have a partly separable cylindrical 'Z.
end portion interfitted in the streamer outer oacket and , - - .
clamped about a strain cable anchor head and an end portion
of a trunk cable running through the section. The couplers-' _
also have %emi-cylindncal portions to mate with like portions , '-
of campanion couplers along a diametrc plane of the
streamer, with male and female electrical plugs in plug cavities- 
in the mating portions coupled together, and mounting bolts
perpendicular to the diametric plane securing the mating por-
tions toeether

MAY 28, 1974

3.4 12.9#)S
DF'% ICE FOR RECO% ERING FLOATING MATTER 1,ROM

WATERSURFACE Keywords: Pollutant absorption; Pollutant,
Kuninori Aramaki. Yokohama; Hiroshi Kawakami. Kamaku- mechanical removal; Pollutant

ra. and Yasuharu Kawaguchi. Yokohama. all of Japan, as- removal watercraft; Pollutant,
signors to Bridgestone Tire Company Limited. Tokyo, Japan removal

Filed June n. 1973.Ser. No. 367.617 suction removal
Claims priority, application Japami, June 10. 1972. 47. U.S. Cl. X.R. 210-83; 210-DIG.21

57321; July 26, 1972. 47-74799
Int. CL. BOld 35,702

U.S. CI. 210-242 7 Claims -13

A ihio-like device for recovering pollutant from water %or- .4 ,V,6
face hv forcing the pollutant-carrning water into a 1- -
Jown-.ardlv-d1irected nucket. *.i that the pollutant [bats on
,:aim waier ,urfaie derned therein anu .; ,uct:i-n means cot- 7 -
iect. "ie pi4ilutant theretrom A niri trenerh-itr may he d

3.812.973
COMPOSITION OF MATTER FOR CONTROLLING OIL
POLLUTION AND PREFERABLY OIL DISCHARGE IN

WATER
Leif Einar Stern. Malmo, Sweden, assignor to Kritbruk. Keywords: Pollutant absorption

slolaget I Malmo AS, Malmo, Sweden
Filed Mar. 22. 1972. Ser. No. 236,964 U.S. Cl. X.R. 210-503; 220-DZG.21

Claims priority, application Sweden. Apr. 6. 1971.4441/71
Int. CL. E02b 15/04

U.S. Cl. 210- 502 4 Claims

A fibrous composition of matter for controlling oil pollution
and preferably oil discharges in water comprises fibers which
consist of a mixture of paraffin and polyethvlene in a preferred No Figure
ratio of from about 50:50 to about 60:40 and which have been
obtained from a molten mixture of paraffin and polyethylene.
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3.815.267
METHOD AND APPRATUS FOR SUCKINC LP

MATERIAL FROM THE BOTTOM OF A BODY OF
WATER

Johannes Bertus Laarmian. Zwijndrisht. Netherlands, Assignor Keywords: Dredge, suction; Dredge, submerged;
to N.V. Industrievle Handelscombinatie Holland. Rotterdam. Dredge-spoil ttrinsport; Hopper barge
Netherlands

Filed Sept. 15. 1972. Ser. No. 289.292 U.S. Cl. X.R. 37-72; 37-195; 37-D1'3.8; 302-14
Claims priority. application Netherlands. Sept. 23, 1971,

7113102
Int. Cl. E02f i,38

L.S. CI. 37-58 8 Clims -

Material is sucked up from the bottom of a body ef water -
through a suction pipe into a wholly submerged container.
The container is filled with water to submerge and trim the . .. _

container, and this water is pumped out to create the suction -

that raises the material and to balance the added *eight of the
material o that the container remains at a constant depth
Material is discharged in a stream of water upwardly from the
bottom of the .ntainer. and water is simultaneously admitted
to the ball-st t~ak, to maintain the container submergd The

container is in zhe form of two conical frusta that open into

c.;C h other uno .. 2 ". sered h, a "er-:J hait for :he jr, l s a

conduit The '"-t.er fir the rtr ',:.: ,z'entrids
and the ' .i k' .are 'erpheraii, .t-,,ed

3,.8SJ71
OFFSHORE TO, VER APPARATUS AND METHOD

Albert NI. Koehler, Houston. Tex., assignor to Brown & Root. Keywords: Offshore construction; Offshore

Inc.. Houston. Tex. platform, fixed; Pile placement
Division of Ser. No. 30.098. April 20. 1970. Pat. No.

3,668.876. Thisapplicatlon Mar. 27. 1972. Ser. No. 238.167 U.S. C1. X.R. 61-53.5; 173-1

Int. Cl. EO2d 7100. 5i74
US. Cl. 61-46-5 5 ClaimsUS. 6rail bearing guide bracket may be lifted oft the ril by an in-

compressible fluid and the tower slides into the body oI water.
A tower suitable for use in offshore well operations and the .Alternatively, the tower may be iacked into the water by con-

like including a plurality of sloping jacket legs extending from ventional 1acking devices. Upon being erected at an offshore

the bed of the body of water to a position above the surface of
the body of water for supporting a platform thereupon. The location. conductor may serve m a dual capacity as conduc-

jacket lega are reiforced by a surrounding shell of diamond tors and piles, or piles may be inserted into skirt pile casings

patterned cross braces and a plurality of girder rings lying in a surrounding the base of the tower and driven into the bed of

plurality of planes normally with the central axis of the tower, the body of water by a stinger guided by a rotating trus.
The girder rings are supported against deformity by a bicycle
spoke reinforcing system at each girder ring level.

The method aspects of the invention include constructing
the tower in a generally horizontal posture upon a plurality of
generally upright columns. The construction steps include
forming a plurality of girder rings and erecting the girder rings
upon the columns. Jacket legs are connected between ad-

jacent girder ings along the length of the offshore tower and
the tower legs are enclosed within an outer shell of cross
bracings. The offshore tower, following construction, is

launched into a body of water for transportation to a selected
marine site by constructing the tower longitudinally upon a
rail having one end thereof lying adjacent a sheet pile wall
which permits the lower end of the rail to be positioned below
the adjacent water level. A floatation system connected to the
tower and the wall is removed to permit the base of the tower

to be buoyantly lifted from the construction support. The

upper portion of the tower rests upon a rail bearing guide
bracket which is initially positioned above the water level. The . ' - -

_____ ___ 74
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3.815.372
MARINE STRUCTURE

George E. Mott. Metairie, La., asignor to Texaco Inc., New Keywords: Offshore platform, fixed; Offshore
York. N.Y. platform, leg; Pile placement

Filed May is. 1972. Ser. No. 254.777
IntCl. E02b 17/00 U.S. C1. X.R. 52-638

U.S. CI. 61- 46.5 5 Claims

The invention relates to a marine structure or foundation of
a tvoe that rests on. and *s firmly fixed to the floor of an . .
otfshore body of water. The structure comprises a plurality of -.
substantially verticaily disposed legs which are laterally con-
nected by a series of cross members to form an open unit. At
least a segment of the respective legs and cross memocrs are
controllabi, huoant wherebv the iructure can be loated to a
submerging site. The legs and cross members are further inter.
connected at an enlarged joint adapter which serves to guide
piles along the respective legs as the piles are being driven.

3.815.373
PILING CLAMP

Davis W. Giroux. 3 Lakewood, Council Bluffs. Iowa 51501 Keywords: Pile driver, vibratory; Pile
Filed June 7, 1972. Ser. No. 260,419 extractor

Int. CL EO2d 7;00
U.S. CI. 61-53.5 10Claims u.S. Ci. X.R. 173-91; 214-658; 279-4;

294-88
A piling c!amp means is Jisclosed herein which is adapted to

he used in combination with a piling puiling apparatus such as
a vibrating hammer suspended from the hoist line of a crane.

The clamp means comprises a pair of hydraulically operated
jaw memr-ers which may be moved into gripping engagement * . a
with the piling being pulled. The clamp means is suspended
from a cable means connected to the vivrating hammer and
the crane whip line to enable the clamp means to he moved
from a position remote of the piling being pulled to a position
adjacent the piling heing pulled so that the jaw members may
grip the same. '

3.815.422
MULTI-CAPACITY WATER SAMPLER

Shale J. Niskin. 2629 S. Bayshore Dr., Miami, Fla. 33133 Keywords: Sampler, water
Filed June 4, 1973. Ser. No. 366.771

InL C. GO1 1112.1108
U.S. Cl. 73-42S.4 R 8 Claims

A water sampler device for obtaining samples of ocean -**
water at designated depths consisting of a plurality of tubular '"
members of identical shape and size clamped together to form
a receptacle of any desired capacity with a closure or valve for
both ends of the receptacle yieldingly maintained away from
the upper opening to permit sea water to flow through the
receptacle as it is lowered and sinks to the desired depth of '
%ater Upon release of a messenger. the closures are released
simultaneously whereby the lower closure passes through the
upper opening to become seated on the lo er opening while
the upper closure seats on the upper opening to be locked in
position by a plurality of cams. The %,eight of the water :L, - .
trapped in the receptacle maintains the lower cap in a sealed
position on the lower opening as the sampler is brought to the
surface of the ocean.
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3.8tS.751

OIL/WATER SEPARATION AND RECOVERY SYSTEM
Jack D. Pavlovic. Oakland. Calif., assignor to Pollution Keywords: Pollutant collection; Pollutant

Recovery Systems, Oakland. Calif. removal watercraft; Pollutant,
Filed OcL 6, 1971. Ser. No. 17.038 suction removal; Pollutant,mn. CL. E02b i.S/04srae rir

U.S. CI. 210-242 6 Claims surface barrier
U.S. Cl. X.R. 210-DIG.21

-%paTatuS is pTO%,ided foT 'zitating fluids cf differnt de-n
-

SitieS. -here the fluids have a s.-saiilscon..ous ciom
mon interface A separating tank is pro' iced hasing first and
second sections. partiallk separated b a %all extending across
the tank and having a heicht subs.tantially less than the height
of the tank, so as to allow communication between the ec-
tions. An intake channei directs the flow ol fluids aonwardl,.
permitting contact between the lower density fluid flowing in
,he channel and a laver of the lower densit\ fluid maintained
in the tank, so as to capture the malor portion of the entering
lower density fluid. The higher densit', fluid plus entrained
lower densit\ fluid is. directed dowvnwardly into the second- ' -\

section and assumes a tortuous path o,er the .all into the first
section. while the lower density ruid escapes upwards into the
laver of the lower denst. fluid. Means are pros ided in a lower
p,;rtsn of :he first scts, li' ontinuou-%I% rem'sing the fluid
of nigher densit. %nile means ire prisidd in an upper por.
tion of the tank for continuousl. removing the fluid of loiier
density

In o pre;erred cmiodiment the separating tank is mounted -

in a eNsei helow fluid lesel and the intake channei connected
to a flexible articulated trough which is controlled to maintain
a relativelv constant leve' of fluid, until the fluid reaches the
downwardly curving portion of the channel.

Also. a flexible boom is provided for containing the oil or
other fluid in anticipation of or during the removal and separa-
tion operation.

JUNE 18, 1974

3.17.40
PILE DRIVING METHOD

ElberlM. Stevens.100N. Alamo, SanAntonio. Tex.7821 Keywords: Offshore construction; Pile driver,
Filed July 3. 1972. Ser. No. 268.516 water jet; Pile, steel; Seabed

Int. CL EO2d 7/18. B63b 21/26 foundation; Pile footing
U.S. CL 61-53.S 8 Claims

U.S. Cl. X.R. 114-206; 175-20

A method for driving tubular piling into ground beneath
water in which the end of the piling s sealed against the ,1,,
ground and a vacuum is applied in the upper end of the piling
to draw the piling downward and to draw a portion of the
ground into the piling. Thereafter, the piston effect may be
used to adjust the level of the piling.
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3.317.091
PILE DRIVER DRIVE CAP

Leonard L. Frederick, 15 Crestview Ter., Whippany, NJ. Keywords: Pile driver, impacc; Pile load
07911 measurement

Filed May 11, 197 1, Ser. No. 142,174

S.CL73-84 nt. CLGOn3324 U.S. CI, X.R. 73-12; 73-141A; 173-139

A water-cooled drive cap for use with pile driving machines
which also includes a sensing construction actuatable either
electrically or pneumatically to provide an indication of the
force of the blow of the hammer of the pile driver and thereby
prevent overdrving of the pile and to determine the static load
bearing capacity ofthe pile. i

3,317.201
OUTRIGGER FOR MOORING OF BOATS

Kis O1. Tellberg, Rattarbacken 6, Saltsjo-Duvnas, Sweden Keywords: Small-craft mooring device
Filed Jan. 2, 1912, Ser. No. 221.578

Claims priority, application Sweden. Jan. 29, 1971. 112171 U.S. C1. X.R. 24-81CC; 248-226R
Int. Cl. B63b 2 1100

U.S. CI. 114-230 4Claims

Boat mooring outrigger comprising a boom attachable per-
pendicularly to a quay. the end of the boom facing the quay
having cross-stays extending at an angle to the boom and at-
tachable to the quay, the cross-stays being detachably fitted to
the boom by means of fastenings partially gripping around the
boom and mating with the boom by means of a fixing device
which, through the action of a locking device, fixes the posi-
tion of the fastenings relative to the boom.

77

* nI



3,817-335
AiRGUN REPEATER POWERED PILE DRIVER

Stephen V. Chelminski. West Redding, Conn.. assignor to Bolt Keywords: Offshore conscruction; Pile driver,
Associates. Inc., Norwalk. Com. imvact

Filed No'. 28, 1972, Ser. No. 309,995
Int. Cl. EO2d 7TO U.S. CI. X.R. 61-53.5; 91-41; 91-325; 92-169

US. CI. 173- 127 I0 Claims 173-132; 173-136

An airgun repeater powered pile driver embodying the
present invention is capable of driving plies of various types -
and sizes including immense piles to be driven down into the
earth and can be operated totally submerged, partially sub- -
merged or entirely in the air. A first driving impulse down - "
upon the pile commences when the airgun repeater is fired
into a discharge chamber and continues for a relatively long
time interval while the discharge chamber wall of great ,, ., - ,
strength remains effectively telescoped within a closely sur-
rounding sleeve as the massive weight above the asirgun moves
upwardlv Thereafter. the released high pressure gas inter- .,
mixed with water can escape upwardly between the rim of the - - -

discharge chamber wall and the surrounding sleeve. A second ' .
drivinr thrust is provided when the rim of the discharge wall --
impac- down with respect to a driving head at the bottom of
the surrounding sleeve. The pile driver can also be operated
within the bore of very large diameter piles.

3,817.385
METHOD AND A DEVICE FOR COLLECTING

SUBSTANCES FLOATING IN A LIQUID SURFACE
Hans Leopold Bergman, Vallatorg 81. Stockholm, Sweden Keywords: Pollutant, mechanical removal

Filed Apr. 1. 1971, Ser. No. 130.300
Claims priority, application Sweden. Apr. 13. 1970, U.S. C1. X.R. 210-401; 210-DIG.21

4994/70
lnL C. E02b 15/04

U.S. CI.210-242 5C0.mzm

A method and an apparatus for collecting substances foat-
ing in a liquid surface, especially oil and other sticky liquids in
a water surface, using an endless, rotating conveyor band, one
end of which being immersed in the liquid, and a collecting
band. which is running from a supply down into the liquid and.
resting on the conveyor band, up from the liquid. carrying
with it substances floating in the liquid surface to a collecting
device, receiving the collecting band and the substances trans-
ported on said band. Thus, substances in the liquid surface are 7

lifted up trom underneath and removed out of the liquid by
the collecting band.
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3,81!7,662

WAVE MOTOR
Stephen Stetk. 3822 Apalachee Pkwy, Tallahassee. Fla. 32301 Keywords: Power, wave; Pump

Filed Jan. 3. 1973. Ser. No. 320.130
IoLCLFO4b 17!00,35100 U.S. C. X.R. 60-22

I'ASCI. 417-333 tO Clainm

A wa e motor ha ong at least one aertically and lideably .
iuppor!ed ,r 'ank t he positioned in the icean for floatiun up
and down due to waves passin% therebv and operating an air
compressor with the compressed air therefrom being used as a " . Liii
source of energy. r~1j,.t J

3.818.440
SEISMIC ENERGY GENERATOR FLOAT

Clifford D. Dransfield. Dallas, Tex., assignor to Atlantic Keywords: Seismic explosive acoustic trans-
Richfield Compan), Los Angeles, Calif. mitter; Towed vehicle

Filed Dec. 8, 1972. Ser. No. 313547
lnt. C. H04b 13/02.B63b21/56 U.S. C1. X.R. 114-235B; 340-3T; 340-17R

U.S. CI. 340-8 S I IClaims

A float for carrying a seismic energy generator includes two
side-by-side float assemblies, each of two enclosed tubes
tapered at their front ends to facilitate towing, and wrapped ' "-
lengthwise with a fiberglass sheet. The edges of the sheet and , -
exposed surfaces are filled and coated with a tough coat to - .- . . "
present a smooth surface. The two float assemblies are inter- "
connected with braces, which support a deck and a mounting ,

platform from which the seismic energy generator isU.
suspended.
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3,818.524
DEEP-SEA SLACK WIRE MOORING SYSTEM

Bertrand J. Starkey. Saanichton, B. C. Canada. assignor to Keywords: Buoy mooring system; Instrument
Hermes Electronics Limited, Dartmouth, Nova Scotia, deployment
Canada

Filed Jan. 22.1973. Ser. No. 325.634 U.S. Cl. X.R. 114-206R; 114-230
Claims priority, application Canada. July 4, 1972, 146263

Int. CL B63b 2/152
U.S. Cl. 9-8 R 10 Claims

Apparatus for use in slack line mooring systems, especially
those having an "N" configuration. which is useful for moor-
ing bodies floating in water of unknown depth and which in-
cludes an anchoring device adapted to descend to and rest on
the floor of a body of water. A cable storage means is as-
sociated with the anchoring device for storing a length of
cable and is adapted to pay out. upon deployment of the
anchoring device, a length D of cable therefrom approximate-
ly equal to the vertical distance between the floor of the body
of water on which the anchor is to rest and the surface of said
water. Of fundamental importance to the apparatus is the
provision of means, adapted to be preconditioned by the mag-
nitude of said length D of cable paid out. for permitting said
cable storage means to pay out an additional length X of cable
so related to said length D that the "Scope" of the cable c

system as determined by the ratio of said lengths according to
the formula (D + X/D) assumes a suitable value, whereby to
permit said cable to assume a configuration, especially an N
configuration, under slack cable conditions of such propor-
tions as to minimize the possibility of damage thereto which
might otherwise result from an excess or deficiency of slack in
said cable.

3,818.703
WAVE ENERGY CONVERTER ARRAY

James M. Lapeyre. New Orleans, La., assignor to The Latram Keywords: Power, wave
Corporation, New Orleans. La.

Continuation-in-part of Ser. No. 148,775. June 1, 1971,
abandoned. This application June 25, 1973. Ser. No. 373,443

Int. CL F03c 5102
U.S. C. 60-504 15 Claims

Apparatus for convening the energy of surface waves in a
liquid such as an ocean, comprising an array of buoyant hell-
cal members each mounted for rotation about an axis. The
pitch of the helical members equals or is greater than the
length of the expected waves and the members are floated on
the surface with their axes oriented so that wave length of the
waves matches the pitch of the helices times the cosine of the
angle between the helical axes and the direction of wave
propagation. In one embodiment the array is a large chevron
formed of two groups of helical members and is pivotable
about the apex of the chevron. In another embodiment the 3,

helical members are arranged in zig-zag fashion. Means are
provided for adjusting the angles between the arms of the
chevron in the one case, and the adjacent arms of the zig-zag
in the other case.
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3.818.704
APPARATUS FOR CONVERTING THE ENERGY OF

OCEAN WAVES
James M. Lapeyre, New Orleans, La., assignor to The Laitram Keywords: Power, wave

Corporation. Ne.s Orleans, La.
Filed June 25, 1973, Ser. No. 373,395 U.S. Cl. X.R. 60-398

Int. CL F03c 5102
L.S. Cl. 60-504 16 Claims

Anparatus for converting the energy of surface waves in a
liquid such as an ocean, comprising a huo, ant helical mernher 20z

mounted for rotation about an axis The pitch of the helicai
member approximates the length of the expected waes and
the member is floated on the surface ltn its ais orientec soI
that. eacri ixac traser-es the helix leneths'ise an,! bucN anti

supports successive sections thereof causing it to rotate about
its axis. The helix is coupled with rotary driven means such as
an electrical generator.

3,818,708
FLOATING BARRIER

Robert A. Benson, Cohasset. Mass.. assignor to Submarine En- Keywords: Pollutant, surface barrier

gineering Associates, Inc., Coha~set. Mass.
Filed Feb. 2. 1972, Ser. No. 222,867

Int. Cl. E02h .,O.
L.S. Cl. oi-I F 12' Claims *.- is

A floating barrier capable of permanently enclosing an area
at sea is made up of sections each comprising a solid vertical
dam with stiffening ribs and substantially continuous flotation
extending laterally from opposite sides of the dam. the floata- - -

tion preferably being foam filled tubes, adjacent sections of , , .- V
the barrier preferably being hinged to each other.

3.819.514
OIL SPILL RECOVERY

Bert H. Clampitt. Overland Park; Kenneth E. Harwell. Mer- Keywords: Pollutant absorption
riamn. and Jseph W. Jones, Jr.. Leawood. all of Kans.. as-
signors to Gulf Research & Development Company, Pitt- U.S. Cl. X.R. 210-D!G.21
sbmrgh. Pa.

Filed SepL 24. 197 1. Ser. No. 183,.574
Int. CL BOld 15/00

U.S. C'. 210-4O 6 Claims

An article of manufacture for use in the removal and
recovery of oil slicks or spills floating on the surfaces of bodies
of water consisting essentially of a foam of an ethylene-alkyl NO Figure
acrylate copolymer having a melt index of at least 800.
preferably an ethylene copolymer containing from about 10
up to about 45 weight percent methyl acrylate having a melt
index in the range of from about 1.000 up to about 2.000 and
a process for using such foams in the selective removal of oil
from water surfaces and the recovery of the absorbed oils
from said foams is disclosed.
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3,820.258
APPARATUS AND METHOD FOR DREDGING.
RETENTION. TRANSPORT VIO DISPOSAL. OF

DREDGE.D %IATERIAL
willard F. Fahrner, 2905 Spring Park Rd.. jjckvunsille. Fla. Keywords: Dredge pipe; Dredge-spoil transport;

327 Filed Oct. 31. 1972 L Sr. No. 302,543 Hopper barge

Ini.CI. E02f 3;88. B63b 21 62. 35i'3 U.S. Cl. X.R. 37-72; 37-195; 114-26;
U.S. C.37-58 ltaims 114-235R; 141-237; 141-287; 141-387; 285-97

A %,er unufl~eoub excavation And materialreoa
hasing the combhination tif a hopper dredging vessel, hopper
barges with independent dumping capacity and .i prime mover
vess.el such as a~ tug. each barge having a stern notch and a bow
porimn which is contoured to be received in a like sxern notch
4if n aditcent barge -i that two or mitre barges can h)e at.
ungesd -n in as.semblage. end-lit-end with bow portions titting

intop the stern notches5. The dredging vessef and prime mover
vessel also have like bow portions whereby they can connect
into the Atssemblage. By transporting filled assemblages froma
the dredging vessel for dumping and replacing same by empty

assemblages the dredging vessel may continue its operation on
practically a 24 hour basis Rapid and effective securing of the .
Asscmni.g. the dreuoging -essei and prime mover vesbcl are
obtained thriough pneumatic fenders attached to the sides of
the stern notches And a pneumatically controlled cushioning
fender ciiuple attach.ed to the stemn which is received between
vertical expansible fenders at the apex of the stern notch. By~

exaso fthe fender couple And the apex fenders the vessel
isefcieysecured tothe Assemblage. In order to separate

the assemblage and the vessel, the fender couple and the tubu-
lar members are detlated. Conduits to carry dredged material
are J.,cated on each barge and the dredgintg vessel Each has a
tubular outlet estending proximate the bow, portion which is
received in a larger tubular inlet extending proximate the stern
notch, there being an arrangement af annular members about
the engaging conduit means wnich are expansible and securely
connect the conduits together wnereby dredged material may
ihe Jelisered from the dredgihg '.,ssel simultaneously to each
i.( 'he 1nae, .n the isemniage rhe connection iif the units is

iccomwiisiied *ilhosut Any rigid structural linkage over A i-
is~ trAnd.il~ large surface to urface Area whereby un-

.Anted etiundancv of strength at the connection is largely
eiminAted

3.1120-339
an .11It I L %EA1.EED CUT FROM CONTINLOCS BAND

Ille Uw a-W Luque. Rajswijk. Netherlands. assignor to Keywords: Artificial seaweed
,evaiqj OW .r.s I e 's Iorb. N.Y.

I Od Apr 9. 1973. Ser. No. 349.363 Ur.S. Cl. X.R. 61-72.1; 61-72.3; 114-.SR
... alew mophsras" Great Britain. Apr. 18. 1972.

low CL 102 3:04
7 Claims

-1. .. q a. :roccei; for preparing artificial e .~ -.. ~
* o .... .sa-.eed to be dropped into a X

--- .,nl-nuicus band of flexible.
-. .iit -l tecuring anchor-g

- -r' -f "irr-,aser hand at inter. I
* -.. es one c r utting the band

*w r. i-etion also in. I~ -.
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3.820,343
SELF-SUPPORTING WALL

George J. %torren. Zeeland. and Neil R. Berndt. St. Joseph. Keywords: Breakwater, concrete; ;roin; Low-
both o'l'ich., assignors to Speidel Foundation & Marine. cost shore protection; SeawalL
Inc.. Benton Harbor. Mich.

Filed %ar. 28. 1973, Ser. No. 345,492 U.S. Cl. X.R. 52-71; 52-584; 61-49
Int. Cl. E04b I 344

U.S. CI. 61-35 12 Claims

A self-supporting wall construction comprising a plurality of
V-shaped modules connected together to form a zig-zag
shaped wall. Each module comprises a pair of wall segments ,
which extend at an angle relative to one another and have u
their adjacent ends connected together. The pair of wail seg-
ments of each V-shaped module are connected by a substan-
tially horizontal hinge, and the adjacent modules are similarly ' -'

onnected by horizontal hinges whereby the individual wall 7-,
iegments are pecmated to vertically pivot relative to one

nother to conform to an unlevel supporting surface. This " , ,

hinging movemenrt a!so enables the individual wall segments to -
reiatively move as required by the external loads imposed
thereon.

3.820,346
FREE PISTON WATER HAMMER PILE DRIVING

Serge S. Wisotsky, Sharonr, Mass, assignor to Orb, Inc., Keywords: Offshore construction; Pile
Warion. Ohio driver, impact
Continuation-in-part of Ser. No. 163,422, July 16. 197 1.

abandoned. This application June 30. 1972, Ser. No. 267,740 U.S. Ci. X.R. 173-1; 181-.5
Int. Cl. E02d 7128

U.S. Cl. 61- S3.5 6 Claims

Driving long piles into suhmerged lands with a liquid ram or '
spear generated in a free-piston evacuated tube. Various
drivers are enclosed. In one embodiment, the pile itself is used ,'
as at least a portion of the working chamber for generating
water hammer In another, the working chamber is a tube
separate from the pile.
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3,820.347
TAPERED PILES AND METHODS OF USING TAPERED

PILES
William H. NMedema. Fort Lauderdale. Fla.. a~signor to Oolite Kevwords: Pile, concrete

Indutries, Inc.. Miami. Fla.
Filed Nov. 1. 1971.Ser. No. 1Q4.109 U.S. Cl. X.R. 61-50

Int. Cl. EO2d 5 30 27 12
U.S. CI. 61-56 9 Claims

A molded concrete tapered piling hich is reinforced or -
prestressed and has a preferred amount of taper per unit £ . .
length of piling. and method of using said piling by driving it
into earth stratas including stratas wherein it has been found r,
that straight-sided pilings of comparable length do not provide .
sufficient load-bearing capacit), lateral support and uplift it 1"
anchorage for a qtructure to be built thereon. I

-I : - - , t.

* .. -" : .: '.-.'

3,820,39 I
DEEP SEA PRESSURE GAUGE

Donald James Baker, Jr., Cambridge; Ivan Winfield Hill. New. Keywords: Bathythermograph; Depth pressure

ton, and Richard B. Wearn. Jr.. Cambridge. all of Mass., as- measurement; Instrument retrieval
signors to The United States of America as represented by
the Secretary of the Navy, Washington, D.C. U.S. C1. X.R. 73-345; 73-398C; 73-418

Filed Apr. 12, 1973. Ser. No. 350,563
lat. CI. GOlI 19100

U.S. CI. 73- 170 A 12 Claims

A deep sea pressure gauge for measuring and recording
pressure and temperature stably and accurately over long -

periods of time at the sea floor is provided. A fused quartz ,,,.. __
Bourdon tube pressure sensor and a quartz crystal oscillator - " " .
temperature sensor provide high stability at low power. Only -, , -
pressure variations from the sea floor pressure are measured. 

,
,

the mirror of the Bourdon tube rotating at a rate proportional - :.,,-.

to this pressure differential and controlling an angular position. -- . .
transducer having a frequency output. The pressure and tem-
perature signals measured are average values covering the - ____,

time between recording. An argon-filled bag exposed to sea
pressure is connected to the interior of the Bourdon tube to . -. -n--
establish the initial, bottom pressure while the exterior of the -

Bourdon tube is exposed to oil which is maintained at ambient
pressure by connection to an oil filled bag exposed to sea pres-
sure. ______
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3,820,488
UNDERWATER SEWAGE COLLECTION SYSTEM FOR

DOCKED BOATS
Harold E. Johnson. 5211 E. Ocean Blvd., Long Beach, Calif. Keywords: Pollutant collection; Small-craft
90803 service structure

Filed Feb. 23. 1973, Ser. No. 335,434
Int. Cl B63b35132 U.S. Cl. X.R. 4-10; 137-236; 141-348

U.S. Cl. I 14-.5 R 10 Claims

fn an underwater sewage collection sstem for docked or -
moored boats or ships of the type including underwater collec-
tion means for receiving sewage and conduit means for con-
ducting the sewage from the boat or ship to the sewage receiv- .T -- 9
ing means, there is disclosed an improvement comprising con-
nector means for releasably connecting the conduit means to
an underwater sewage outlet port of the boat or ship, such
connector means being handled entirely from the inside of the
boat or ship and the dock or other floating mooring alongside
the boat.

3.820.495
FENDER

Shigeo Ueda. Yokohama. Japan. assignor to Bridgestone Tire Keywordat Pier fender
Company Limited. Tokyo. Japan

Filed Feb. 7. 1973, Ser. No. 330.451 U.S. C1 . X.R. 61-48
Claims priority, application Japan. Feb. 10. 1972.47-16273

Int. Cl. B6)b .59102
U.S. Cl. 114-219 4 Claims

A fender adapted to be fixedly mounted on the surface of 'z ' q
the quay or the like for elastically engaging with the broadside
of a vessel which fender comprises a body made of elastic--

-6material such as natural or svnthetic rubber substantially hav-
ing a bottom wall to be contacted with the broadside and op-
posite side walls for forming a hollow space defined thereby
with the quay surface, the inmer surface of said top wall having
an inwardly projected rib so that when the body is extensively 3
collapsed said rib may abut on the quay surface to support the 's

top wall together with said opposite walls for absorbing further ,s , '6
shock energy. Due to such construction of the fender, a con-
siderably wide range of the shock energy can be effectively ab-
sorbed.

3.82 1.109
METHOD FOR THE CONTROL OF OILS FLOATING ON

WATER
Ralph E. Glkhrist, and Jack C. Cox. both of Houston, Tex.. as- Iky"2tds: Poflutat coalesence

signers to Tenneco Oil Company. Houstoil, Tea.
Division ofSer. No. 183.620.Sept. 24, 1971. Pat. No. U.S. C1. X.R. 210-59; 210-DIC.21

3.755.189. This application Apr. 19. 1973, Ser. No. 352J529
Inc. CL C02b 9/02

U.S. CL 210-36 6 Claims

The invention includes a method of controlling oil slicks on
water by dispersing on the surface of the slick a composition
of matter comprising a drying oil and a carrier for said drying. NO Figure
oil. The carrier is of the type substantially nontoxic to marine
life in the amounts employed and the composition is dispersed
in an amount sufficient to confine the oil slick and allow
removal thereof.
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3.821.859
DREDGE LADDER SHOCK MOUNTING

ARRANGEMENTS
William Andrew McWatter_, c/o P. E. Terry, Charlton Rd., Keywords: Dredge, cutterhead; Dredge ladder

East Hrookfield.Mass. 01515 control
Filed Nov. 4. 1971, Ser. No. 195.674

IoLCI. E02f3/90 U.S. Cl. X.R. 37-72; 37-73; 74-18; 248-15;
U.S. CL 37-67 54 Claims 267-136; 287-86; 308-26

Shock mounting arrangements for mounting one end of a
rigid dredge lider and for mounting the hoiding spud on a

dredging barge or dredging platform. In the ladder mounting.
pivot pins are connected to one end of the ladder for per-
mitting pivotal movement of the ladder thereabout. The pivot
pins are supported in rigid housing structures attached to the
barge structure. These housing structures include a plurality
of coil springs operatively engaging the pins and the ngid 7 "

housing structure such that the pins are normally held in a '~ 1 .,
fixed position but are permitted limited radial movement in ,
response to dredging operation shock forces transmitted by
way of the ladder to the pin means. Guide means can also be
provided to limit the motion of the pin means along a single .
plane extending perpendicularly to the pivot axis of the
ladder. Other shoczk absorbing means, such as h~draulic
means or ruober means can be substituted for the spring
means. One arrangement of the invention provides for mount-
ing the dredge ladder for piv-ting movement about an axis at
the rear of the barge, while another embodiment provides for . . -
pivotally mounting the ladder forwardly of the rear of the
barge. In the holding spud mounting, a vertically extending
housing is provided with radially extending springs for sup..
porting the holding spud in vertical position with respect to
the barge. These springs permit limited radial movement to at-
tenuate shifting shock forces caused by winds and water
swells.

JULY 9, 1974

3.822.555
MARINA PROTECTIVE WAVE BREAKER

L. C. Strawn. P.O. Box 1145, and Vernon W. Stanton. Sr.. Keywords: Breakwater, pneumatic
P.O. Box 693. both of Tucumcari. N. Mex. 88401

Filed Mar. 12, 1973. Set. No. 340.098
Int. C. E02b 3104

U.S. CI. 61-6 7 Claims

A simplified air burst wave breaker for the protection
against wave action of Marina installations and the like. The
air burst unit comprises a duct in the form of two vertical U
portions arranged with their openings toward each other, hay.
ing a common leg and in which at least the bottom free leg is
longer than the common leg. The lower free leg provides a
water inlet stem and the upper free leg provides the air burst
or burp outlet stem. The U portion open at the bottom an air
inlet connection in the upper bend thereof.
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3.822.557
JET SHEET AND CIRCULAR PILE WITH WATER

HAMMER ASSIST
Leonard L. Frederick. 15 Crestview Ter., Whippany, N.L Keywords: Pile driver, vibratory; Pile driver,

0"/981 water jet; Pile-driving shoe;
Filed Sept. 29,1972. Ser. No. 293,4-44 Pile, sheet; Pile, steel

Int. Cl. E02d 3100. 5104
U.S. CI. 61-53 15Cdin U.S. Cl. X.R. 61-53.5; 61-53.74

The invention relates to a system of furnishing a supply of
lubricant to the opposed sides of a section of piling and a
movable drive shoe carried thereby to taciitate the Uriving of
:he piling in any type of earthen strata.

3,822.558
ARCTIC DRED;ING AND PIPELAYING Keywords: rodge propulsion; :ce protecton;

Owen D. Blankenship. Houston. Tex., assignor to Global Sc-abe pipelin; p cepentS nd

Marine Inc.. Los Angeles. Calif. Seabed pipeline placement; Seabed

Filed July 28. 1972. Ser. No. 276.110 trencher
Int. CI. F61/;OO:B63bJ5iO4 U.S. Cl. X.R. 37-54; 37-64: 61-72.3; 61-72.4;

U.S. CI. 61 - 72.1 IClaims 180-116

Apparatus for arctic dredging and manne pipelasing during
,e-free and iced conditions is described. For dredging. a

dredging facilitv :s camed on a huovant platform which is

adapted for support on a cushion of air. The dredging facility . . -
includes a dredging head which is operable. when engaged
with the bed of a body of water to be dredged, for removing 7
material from the bed. A dredgings conductor tube is con- - - -

aectible between the dredging head and the platform for con- " - ------

ducting dredged material from the head to the platform. The ., - -W
dredging equipment also includes means carried by the plat-
form for forming a channel through a layer of ice below the
platform for passage of the conductor tube through the ice
when the dredging apparatus is operated dunng iced condi-
tions.

The pipelaying equipment includes a pipelaving facility car-
red by a buoyant platform, which is adapted for support on a
cushion of air. The pipelaying equipment includes means car-
ned by the platform operable for forming through an ice layer
below the platform a channel through which pipe may be laid
from the platform to the bed of the body of water across which
the pipeline is to be laid. The portion of the pipeline which ex-
tends between the platform and the bed of the body of water is
supported along at least a portion of its length adjacent the
pipelaying platform. This support of the pipeline may be pro-
vided by a stinger assembly coupled to the platform with its
upper end disposed within the area of air cushion support of
the platform.

The dredging apparatus and the pipelaying apparatus may
be provided on a common buoyant platform adapted for sup-
port on a cushion of air. In such case. the dredging facility is
located on the platform forward of the pipelaying facility so
that. during pipelaying operations through ice, pipe is laid
through the channel formed in the ice for the dredgings con-
ductor tube.

8T
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3.822.789

OIL SKIMMER MODULE WITH FREE FLOATING WEIR
TROUGH

AngeloJ. Crisafui. Box i051,Glendive. Mont. 59330 Keywords: Pollutant collection; Pollutant,
Continuation.in-part of Ser. No. 142.282. May II, 1971. Pat. suction removal

No. 3,756,414. This application Feb. 6. 1973. Ser. No. 330,079
In. Cl. E02bLS/04 U.S. Ci. X.R..210-DlIG.21

U.S. CI. 210-242 3 Claims

A skimmer for removal of a layer of oil or other floating pal-
ut-ants from the surface - a body of ,ater incorporating a

sump box having a pump disposed therein for conveying
material from the sump box into a floating barge, vessel or
other area. A free floating weir forming means is disposed for-
wardly of the sump box and connected and communicated - -
therewith in such a manner that the weir forming means mpy
varN in elevational relation to the sump i'x ,ithout the sump -,,
box being elevationall, varied in relation to the surface of the o --

water The weir forming means is supported by float means -
which orients the weir of the weir forming means in desired .,U. O

relationship to the surface of the water.

JUL.Y 16, 1974

3.823,495
ROTATABLY DRIVEN CUTTER FOR A SUCTION

DREDGER
Carl David Robertson. ,kersloot. Netherlands. assignor to Keywords: Dredge, cutterhead; Dredge intake

N.V. Industrieele Hlndelscombinatile Rotterdam. Nether-
lands U.S. Cl. X.R. 37-70; 37-189

Filed Feb. I, 1973, Ser. No. ,28.604
Claims priority. application Netherlands, Feb. 4. 1972,

7201500
Ing. CI. 902f 3192

U.S. Cl. 37-66 4 Claims

A rotatabl, driven cutter for a suction dredger has a rlotata--
ble member with two series of axially spaced scoop-shaped
cutters disposcd in parallel planes ind carried by the rotatable
member The suction tube of the dredger extends over the
,haft of the rotatable member and terminatex downwardly at
al,,ut the lesel of the rotation axis of the member and is ex-
tended by a u idc plate that continues peripherally between
the outer ends of the cutters and terminates below the shaft of
the rotatable member. The rotatable member rotates in a
direction such that the scoops first encounter the guide plate
so that the dredged solids are- confined laterally between the "

cutters and radially between the rotatable member and the
guide plate, and then are carried in the direction of rotation " ' 

/

toward the mouth of the suction tube.
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3.823.563
SPUD TANK FOR OFFSHORE DRILLING UNIT

Peter M. Lovie. Houston, Tex., assignor to Engineering Keywords: Offshore platform, Jack up; Offshore
Technology Analysts. Inc.. Houston. Tex. platform, leg; Seabed foundation

Filed Sept. 5. 1972, Ser. No. 286.162
Ent. Cl. EO2b 17o00. EO2dS72 U.S. Cl. X.R. 37-73; 61-53

U.S. Cl. 61-46.5 20 Claims

A spud CanK tor attachment to at least one of the legs of an
offshore Jrilling unit having a work platform and a plurahlt of
legs depending therefrom for supporting the drilling unit on
the floor of a body of water. The spud tank may comprise an
elongated body section and ' a tip section depending
downwardly from the body section. The uppermost portion of
the body section may be provided with a polygonal cross sec- T
tion. the lowermost portion haing a substantially star-shaped 7 ,
cross section of a relatively smaller area. The sides of the- ; T,
polygonal cross section may be connected to the sides of the
star-shaped cross ection by nonplanar walls. The tip section
ma. comprise a plurality of radial hiade members, the outer
edies of wnich are tapered downwarul, and inwardly from the
nonts of the ,tar.haped body crvss section. consv;r.irg
-. ' Ir a.s p ,n!CJ :p

3.&23.828
PROPELLING ARRANGEM ENT FOR OIL AND GARBAGE

SKIMMER CRAFT
Abram Yakovlevich Derahavets, prospekt Gagarina, 4, kv. 5; Keywords: Pollutant collection; Pollutant

Petr Grigorievich Kogan. ulitsa Perekopskoi divizii 2., kv. 14; removal watercraft
Vladimir Nikolaevich Semenov. ulisa Varnenskaya, 19. kor-
pus S. kv. 29, and Viktor losifovich Tabachnikov, ulitsa Var- U.S. Cl. X. P. 210-83; 21].-MG. 21
neaskaya 19. korpus 8. kv. 3 1, aU of Odessa, U.S.S.R.

Filed May 8. 1973, Ser. No. 358.360
int. C). BOld 35102

U.S. CI. 210- 242 5 Claims

A propelling arrangement for self-propelled oil and garbage y ,
skimmer craft having a collecting receptacle, comprises a
water jet and a duct for taking in water and delivering it to the J 2

water jet The itake hole of the duct is located belou the
means for water inflow to the collecting receptacle of the
skimmer craft, due to which a water stream entering the duct
draws in the upper layer of water togeiher-with fciatingimpu-
rites towards the means for water inflow to the collecting
receptacle.
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JULY 23, 1974

3.824.794
OFFSHORE MARINE ANCHORING STRUCTURE

Laurence .I. Hubby. Beilair. Tex., assignor to Texaco Inc.. Keywords: Enbedmenr anchor; Offshore platform
New York. N.Y. anchor; Offshore placform, leg

Division of Ser..No. 143,074. May 13. 1971, Pat. No.
3,745,776. This application Nov. 29, 1972, Ser. No. 310,32 U.S. Cl. X.R. 61-50: 61-53.52: 61-53.6

Int. Cl. E02d 5100, 5 '40.27'32
U.S. Cl. 61-46 3 Claims

An apparatus for achieving the anchoring of an offshore
manne platform having downwardly extending foundation
legs. One or more legs are provided with a reinforcing cage at
the lower end thereof adapted to be immersed in a cement
anchoring block whereby to firmly position the platform. 1

3,824.795
PLATFORM STRUCTURE

Olva Mo. Gronaundveien 94, Nesbra, 1370-Asker. Norway Keywords: Offshore caisson; Offshore plat-
Flied Mar. 8, 1972. Set. No. 232.665 form, fixed; Seabed foundation

Claims priority, application Norway, Sept. 7, 1971.
3325/71. Mar. 16, 1971,3326171Nov. 19, 1971.4282171 U.S. C1. X.R. 220-18

Int. Ci E02d 1 7100. 27/38
US. Cl. 61-46.5 10 Claims

An offshore drilling platform includes a massive and heavy
caisson surmounted by a lightweight superstructure. The
center of buoyancy is above the center of gravity of the plat-
form and the platform can be floated in upright position to a
desired location and sunk by introducing ballast. such as sea
water, into the caisson, the platform rests on the sea floor and
is stable due to its own weight while the lightweight su- --
perstructure extends above the sea surface. A drilling platform
is provided in fixed position on the superstructure above sea
level.
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3,824,796
MOBILE DOCK STRICTURE

Charles L. Nesby, Jr., 4624 Bruce Ave. So., Minneapolis, Keywords: Pier, fixed; Pier, mobile; Small-

MIln. 55424 craft pier
Filed Nov. 3, 1972. Ser. No. 303.606

lnt. CLEO2b /20 U.S. Cl. X.R. 52-694
U.S. CI. 61-48 6 Claims

A pair of longitudinally extended bar joists connected
together in a generally parallel relationship have a wheel-
equipped frame mounted spaced from one end thereof for ad-
justment of the wneels toward and away from the bar joists. A
plurality of deck members are secured to the bar joists by nut- J6 - , , -
equipped bolts which pass through the deck members and "-4. )
selected ones of a plurality of longitudinally extended slots ___, _-

formed in each of the bar joists at spaced intervals longitu- I,, t _:.-_:
dinally of the bar joists. -=-....__...

3,824.797
EVACUATED TUBE WATER HAMMER PILE DRIVING

Serge S. Wlsotsky. Sharon, Mss.. assignor to Orb, Inc., Keywords: Offshore construction; Pile driver,
,Maron, Ohio impact; Power, submerged source
Coatnuatio-in-part of Ser. No. 163,422. July 16, 1971,

abandoaed. This applieado June 30,1972., Ser. No. 267.7S3 U.S. C1. X.R. 173-1; 175-56; 181-.5R
lat. CL E02d 7/10; GOtv 1138

U.S. Cl. 61-53-5 34 Claims

Driving ong piles into submerged lands with a liquid ram or
spear generated in an evacuated tube. Various drivers are en-
closed. In one embodiment, the pile itself is used as at least a
portion of the working chamber for generating water hammer.

9j
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3.824.798
SUBMARINE CABLE-BURYING DEVICES

Keisuke Shirovama, Yokohama, and Takeo Yokovama, Kevworda: Seabed cable plow
Kamakurs. both of Japan. assignors to The Furukawa Com-
pany Limited, Tokyo, Japan IT.S. Cl. X.R. 61-72.6

Filed June 7, 1972. Ser. No. 260.430
Claims priority, application Japan. Nov. 15, 1971. 46-

90661; Nov. 15. 1971, 46.90662; May 8, 1972, 47-53340
Int. Cl. E02f 5/02; F161 /00

U.S. Cl. 61-72.4 8 Claims

A plow-type cable-burying device for use in placing corn-- ,
munication and power transmission cables under ground
under a body of water has a protective blade, cultivating
blades and a plow-type digging blade arranged in succession in '-- B
the order as mentioned along a tubular body for guiding a
cable to be buried in the ground under water. The tubuiar -
body is stabilized by sledges and the cable is further guided b%
a plurality of cable guide cylinders.

3.824.852
ELECTRICALLY POWERED SUBMERGED PUMP.

POWER CIRCUIT THEREFOR, AND OCEANOG RAPHIf
MONITORING APPARATUS AND METHOD EMPLOYING

SAME
CarlL. Otto, Lummilsland. Wash. 98262 Keywords: Fouling prevention; Pump; Sampler,

Filed Feb. 17, 1972, Ser. No. 227,075 water
Int. CL GOld 21/00; B63b 59!O; FO4b 17!04

U.S. Cl. 73-170A 43Claims U.S. Cl. X.R. 21-54; 21-102: 43-124; 134-1;

A submerged unit adapted to monitor water conditions 417-61; 417-62Z 417-211

several miles from shore, with a housing having a float
chamber, a water monitoring section and plurality of
reciprocating pumps to move ambient water through the
monitoring section. Solenoid type units drive the pumps to
move sample water past sensors in the monitoring section and.t-
provide inertial masses to vibrate the entire unit both laterally
and rotationally to minimize attachment of marine organisms
thereto. The power units also provide a constant flushing of
screened inlet openings through which the sample water
passes so as to prevent clogging thereof by marine organisms
or debris.

The two power units oscillate 90 out of phase through two
sets of two solenoids. one set for each power unit. This is ac-
complished by circuitry distributing successive half waves of
an alternating current supply to the solenoids in sequence.
Each solenoid is energized through an electronic valve receiv-
ing gated power through another solenoid, the gating being
through a capacitor and diode whereby the capacitor is ini-
tially rapidly charged and then discharged slowly enough to
prevent or block regating until occurrence of a subsequent
half wave, the blocking action being reinforced by the voltage
drop occurring across the other solenoid, which in the
meanwhile has been preferentially gated.

I I
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3.824.942
OFFSHORE UNDERWATER STORAGE TANK

Donald Claude Stafford. Hlnsdale: Gerald Edward Burns. Keywords: Offshore storage tank, submerged
Villa Park. and Kerry Charles McKenna, Oak Brook. all of
Ill., assignors to Chicago Bridge & Iron Company, Oak U.S. C1. X.R. 61-4,6
Rrook. Ill.

Filed Jan. 17. 1972. Ser. No. 218.357
int. Cl. B63h 3i 44

U.S. CL 14-0.5 T I Claim

An offshore storage tank, to be placed on a sea floor, having
a dome-shaped rigid continuous enclosure, open at the bot-
tom. a buoyant chamber in the enclosure extending over a I--
large part of the area of the enclosure and positioned and sized
to provide buoyancy balance or equilibrium to the tank when
the tank is floating on water with or without any amount of air
tn the large volume defined by the enclosure, a conduit to
remove air from beneath the enclosure to lower it in water.

The enclosure can constitute two spaced apart rigid domed
shells with rigid connecting members joined to each shell to
hold them in fised position relative to each other, with a
concrete ring closing the bottom of the enclosure between the

sheil ends thus defining a hollow enclosed space between the
shells.

JULY 30, 1974

3,826.098
METHOD AND MEANS FOR REDUCING WAVE
PRESSURES ON UNDERSEA CONSTRUCTIONS

Jan Larsen, Marknadsvagen 61. Taby, Sweden Keywords: Offshore storage tank, submerged;
Filed Sept. 25, 1972. Ser. No. 291.817 Seabed foundation

Claims priority, application Sweden. Oct. 12, 1971.
12921i01

InL Cl. EO2d 29100
U.S. CI. 61-46 a Claims

A method and device for reducing lifting forces, on an un-
dersea construction. resting on the bottom of the sea. Such
lifting forces are caused by passing wave troughs which create
more significant low pressures on the upper side of the con-
structton than those low pressures at the bottom of the sea.
The invention effects a pressure equalization between said two
low pressure areas. Such a pressure equalization an be ,>
achieved by placing the area below the bottom of the con- . - "
struction in open communication with the area above the con-
struction.
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3.826.099
SELF-ELEVATING OFFSHORE PLATFORM WITH

FOLDING LEGS
Peter M. Lov,. Houston, TeL., assignor to Engineering Keywords: Offshore platform, jack up; Offshore

Technology Analyst%, Inc., Houston. Tea. platform, leg
Filed Sept. 25. 1972. Ser. No. 291.780

[at. Cl. E02b 17;00 a.S. Cl. X.R. 37-73; 114-0.5
U.S. Cl. 61-46.5 17 Claims

An offshore drilling unit of the self elevating platform type
having a xloating huil and plurality of legs movable from a
raised position. in which the legs are supported by the floating
hull, to a lowered position engaging the floor of a body of
water, in which the hull is supported on the legs. The legs are
of articulated construction permitting a first portion of each
leg, when in the raised position, to swing from longitudinal
alignment with a second portion of the leg to horizontal align-
ment underneath the hull for carriage during water travel. Bal-
last means including tanks in the first portion of leg may be
provided for moving the first leg portion between the longitu-
dinaily aligned position and the horizontal position un-
derneath the hull The first portion of the leg may be attached
to the second portion nt a pivot arrangement and disengagea-
bie fastening a-:e ihi

AUGUST 6, 1974

3.,27,290
STREAM TABLE STUDY CENTER

Arthur W. Carlson. Muskegon. Mich., assignor to E. H. Shel- Keywords: Hydraulic model basin; Wave

don and Company, Muskegon, Mich. generator
Filed Mar. 6. 1973. Ser. No. 338,505

InLCL GOIm 10/00 U.S. Cl. X.R. 73-148; 73-432SD
U.& CL. 73-86 7 Claims

A portable stream table for simulating the effect of waves
on a land mass and for measuring and recording the resulting
erosion of the land mass.
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AUGUST 13, 1974

FIXED FREEBOARD SPAR KCON
Morris LeN)Oits. and James C. Shall, both of San Diego. Keywords: Buoy, instrumented

Calif.. 4mignors to Global Marine Inc., Los -kngtie. Calif.
Filed Mar. 8. 1973. Ser. No. 339.414

n. C'. Bhh2! 2
U.S. Cl. 9-8 R 4 Claim,

There is d rbed an instrumentation buo having an elon-
gated vertical spar. the upper end of which has a collar zo
which is tied by a group of slack flexible lines, an annular float
which surrounds the upper end of the spar. The flexible at-
;achmert between the float and the spar isolates Ditch and roll
motions of the float from the spar while providing coupling to -

v e r t ic a l h e a v e . ---- --

3,823.45 i

DUMCING SYSTEM FOR SLCTION DREDGERS HAVING
PIVOTALLY CONNECTED TL'BE LENGTHS

Jan de Koning, Amsterdam; Romke van der Veen. Jutphaas. Keywords: Dredge, suction; Dredge pipe

and Tjako Aadrik Wolters. Vianen. all of Netherlands, as-
signers to Bailast.Ntdam Greep, N.V.. Amsterdam, Nether- U.S. C1. X.R. 37-72; 137-615; 285-114;

lands -85-227
Filed Jan. 29. 1973. Set. No. 327,408

Clims priority. application Netherlands, Jan. 28. 1972.
7201145

Int. Cl. E02f 3/90
U.S. CL 37-58 6 Claims

An earth dredger comprising a duct system for sucking up
earth from a soil below water, the duct system comprising a
plurality of rigid lengths of tube pivotally connected with each
other by means of universal joints formed by hinge parts and
coupling members and communicating with each other
through flexible, elastic bellows is improved in that the
coupling members of the universal joints are arranged
between two adjacent bellows, so that the universal joint has
smaller dimensions and the earth dredger is less expensive.
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3.828.557
ELECTRIC GENERATING APPARATUS CONVERTING

THE PUSHING ACTION OF WAVES INTO ELECTRICAL
POW ER

Ashton .Mochel, Houston, Tex.. assignor to Ocean Power Keywords: Electrical generator; Power, wave

Generation. Inc.. Houston. Tex.
Filed Jan. 17, 1973. Ser. No. 324.563

Int. Cl. F03g '00

U.S. Cl. 60-503 29 Claims

An apparatus which forms electrical power from the push-
ing action o " waieb ,herezn the wa es are intercepted o a . . . -- ....... _

boom mounted tee head which incorporates a metal . -.

framework supporting a number of shutters, the shutters inter-
cepting the forward motion of a wave but being alternately
released to hinge or pivot so as to make the tee head trans-

parent to wave action on return to an extended position on
said boom, said booms supported by an onshore structure -.--,...._ -.... _ ----

which includes a drive shaft extending along the shoreline, the . .
drive shaft being rotated by a plurality of such booms, and the -i
drive shaft being extended to a substantial flywheel which is

connected to an electric generator. All of the apparatus is
mounted on a carriage which moves up and down the shore. =- _-z

The booms are rotated about an axis to raise and lower the tee
head to accommodate variations in wave action, tide, seasons
of the year and the like. -

3.828.561
DRILLING PLATFORM

William H. Moore; George T. Richardson, and Floyd T. Pease. Keywords: Offshore platform, Jack up; Offshore

all of Houston. Tex. assignors to The Offshore Compan), platform, leg
Houston, Tex.

Continuation of Ser. No. 202.350. Nov. 26, 1971. abandoned, U.S. Cl. X.R. 285-18; 285-141; 285-403;
which is a divisio of Ser. No. 819.623, April 28. 1969. PaL 403-362; 403-306

No. 3,628.336. This application June 8, 1973. Ser. No.
368,136

Ind. CI. EO2b 17/00; F16137/14; FI6b 12/40
U.S. CL 6-46J- 3 Claims

A floating vessel suitable as a drilling platform in which the ,
vessel has legs extending therethrough which in their upper
position are tightly held by the vessel and each leg includes a
footing which can be secured thereto or to the vessel when the
legs are lowered to raise the vessel into operating position to -

provide the lower end of the legs with an extended bearing
surface for engagement with the bottom.

X
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3,828.563
METHOD AND APPARATUS FOR TIGHTENING THE
WATER-SUBMERGED JOINTS BETWEEN WALL.

FORMING ELEMENTSHeinz Saucke, Hamburg. Germany. assignor to Weill & Keywords: Pile section connection; Pile,Reineke GmbH, Hamburg, Germany
Filed Aug. 8, 19 7 2,Ser. No. 278,875 sheet; Pile, steelClaims priority, application Germany, Aug. 11, 1971,

2140250
Int. Cl. E02d 5t00

U.S. CI. 61-60 5 Claims

A method and apparatus for tightening the water sub-merged joints between wall forming elements. particularly the g # D ,
interlocking joints of steel sheet pilings, characterized by theuse of a compound to be injected into the joint and curing in-%ide said joint to an elastic body but under the pressure against,nich the tightening has to be effected into a suffciently sta- " 0ble body.

3.8282565
OFFSHORE LIQUID STORAGE FACILITYJohn Stanton McCabe, Naperillie, Ill., assignor to Chicago Keywords: Offshore storage tank, emergentBridge At Iron Company, Olsk Brook. IDI.Coinuition-in-part o Set. No. 333,21, Feb. 16, 1973, U. S. Cl. X.R. 61-46.5; 114-0.5T; 220-9LG;bandoed. This applicaon SepL 28, 1973, Ser. No. 401.858 220-13; 220-26R

InL CL F17e 1102
U.S. CL 62-45 11 Claima

An offshore liquid storage facility includes a receiver tank
having an open top and being mountable on the sea floor with
its top above sea level, means for maintaining water or other
liquid in the receiver tank at a predetermined level above sea
level, a liquid storage tank received in the receiver tank and
movable telescopically up and down therein, and means for al-
ternately supplying a liquid to the storage tank for storage
therein and withdrawing the liquid therefrom, whereby the
storage tank is held captive in the receiver tank while water orother liquid may be maintained in the receiver tank at thepredetermined level for stabilizing the facility, and variationsin buoyancy during liquid withdrawal and supply are accom.modated by up and down gravity movement of the storage
tank in the liquid maintained in the receiver tank.
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3.828.715
AIR CUSHION TYPE FENDER FOR USE WITH A QUAY-

WALL
Kazuo Matiushita, Hiratsuka. Japan, assignor to The Keywords: Pier fender

Yokohama Rubber Co., Ltd., Toko, Japan
Fievd Feb. 12, 1973.Ser. No. 331.566 U.S. Cl. X.R. 61-48

Claims priur;ty. application Japan. June 23.1972, 47.74117
Int. Cl. B63b 51/02. E02b 3.,

U.S. CI. 114 - 219 9 Claims

An air cushiun t.pe fender for use at a ,ua -vall is provided
having a hat-shaped body made of a rubbery resilient material So
and a bttom plate adapted to seal and close the bottom open- 60
ine of the hat-shaped body which is filled with pressurized air
Tne hat-shaped bod% has a flange extending outwardly from
the edge of is 'votiorm openini, permitting mounting on the '°%" ." ;: //A,,i.
qua -wall by anchor bolts This fender provides excellent
damping of the initial impact at the instant of first contact of a
vessel moored parallel to or at an angle with the quay-wall, by
slipring and restoring to its original shape.

3.828.864
PILE DRIVER AND EXTRACTOR

Edwin Haserkamp, Grandville. and George J. Morren. Zee- Keywords: Pile driver, vibratory; Pile
land, both of Mich., assigndtrs to H & M Vibro, Inc.. Grand- extractor
ville Mich.

Filed Feb. 26, l9 7 3.Ser. No.335,443 U.S. Cl. X.R. 61-53.5; 173-112; 173-162
Int. CI. EO2d 71V6. 7/18

U.S. CI. 173-49 17 Claims

First and second support frames are detachably intercon-
nected to each other by rubber torsion discs which permit
resilient damping movement between the two frames. A bias
weight is attached to the first frame and an eccentric weight is '
rotatably mounted to the second frame and driven by a
hydraulic motor to develop vibratory motion. The second
frame also includes rst and second jaws for clamping the pil-
ing therebetween. The device is cable suspended by a crane
attached to the first frame and is insulated from the vibratory
motion by the torsion discs. Preferably. two eccentric weights -are driven about separate shafts in counter-relative rotation '

synchronized out of phase to exert uniaxial vibratory force on
the piling while cancelling lateral forces.
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3,828.86
IMPULSE DRIVING APPARATUS

Janet Werner Jansz, The Hague, Nethcrlands. assignor to Hol- Keywords: Pile driver, impact
landsche Beton Groep N.V., Rijswljk Z.h., Netherlands

Filed Aug. 14, 1912,Ser, No. 290,412 U.S. C1. X.R. 173-1; 173-DIG.1
Claims prioritv, application Great Britain, Sept. 9, 1971,

42192/71
Int. CL EO2d 7110

U.S. CI. 173- 101 7 Claims - *

An impulse driving apparatus. for use for example in pile
driving. in which a plurality of striker members are released
from a given height above an object to which impulses are to
be given in such a wav that the stricker members deiiver im-
pulses to the object either simultaneously or at pre-deter-
mined intervals of time. z

3.828J8a6

GEOPHYSICAL EXPLORATION APPARATUS
William P. Holloway, deceased, late of Austin. Tex. (by Frances Keywords: Seismic explosive acoustic trans-

F. Holloway, executrix) mitter
Continuatlon-n-prt of Ser. No. 3S4.358. Sept. 3. 1964,

abandoned, and a continuaton-ia-part of Ser. No. 504,529,
Oct. 24,1965. abandoned, and a eontinustloin-lapart el Ser.
No. 552.668, May 2, 1966, abandoned, and a continution-n-

part of Ser. No. 842.814, July 7, 1969. Pat. No. 3.623.570.
This application Nov. 29, 1971, Ser. No. 202,889 .- _

lot. Cl. GOI v 1/00 ,
U.S. Cl. Ill-.5 NC 7 Claims

The disclosure is to geophysical exploration apparatus most
importantly directed to apparatus comprising a detonator
providing an upper chamber into which a fuel and a com- 4 .

bustion supporting gas together may be admitted, an ignition
means being provided to ignite the mixture in the upper
chaimber. the explosion or combustion products being urged
through restriction means provided between the upper
chamber and a lower chamber, which has at least its lower end
under water at the time of ignition and combustion. As the
products of combustion are first urged through the restriction
or escape passage means into the lower chamber to expand
and pass downwardly through the water in and/or below the
lower chambr, a check valve provided to-communicate with
the interior of the lower chamber below the escape passage or - -
restriction means first remains closed to open as the pressure -
ftals to permit air to be drawn into the lower chamber so that - -
vacuum does not result therein following the blast. A means is.
also provided to admit a purge gas into the upper chamber to
purge any residual products of combustion downwardly
through the escape passage or restriction means.
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AUGUST 20, 1974

3.830.066
APPARATUS AND SYSTEM FOR PRODUCING AND

PROTECTING DEPOSITS OF SEDIMENTARY MATERIAL
ON FLOORS OF BODIES OF WATER

Ole Fjord Larsen, Auroravej 32A. Rodovie, Copenhagen. Keywords: Bar protection; Fabric mat
Denmark

Continuation of Ser. No. 667.954. Sept. 15, 1967, abandoned.
This application Apr. 13. 1971. Ser. No. 133.720

Int. CI. E02b 3/04
U.S. Cl. 61-3 I Clam

This disclosure relates to apparatus for producing and pro-
tecting deposits of sedimentary material on a ftoor of a body of . "
water, the apparatus including a flexible sheet located beneath , ". - ,,
the surface of the water in at least partially upwardly spaced
relationship close to but above the floor, and means for main-
taining the flexible sheet so positioned. In its more specific
aspects the sheet may be disposed either planar to the floor or
arched concavely facing the floor and is preferably formed of
mesh-like material having an edge entirely above or in contact
with the floor and being supported from beneath and
anchored in position.

3,830,068
SYSTEM FOR EARTH PENETRATION IN DEEP WATER

AT ATMOSPHERIC PRESSURE
Philip W. Peter, 123 San Diego. San Clemente, Calif. 9267. Ker.ords$ Offshore caisson; Offshore plat-
Continuation of Ser. No. 19,012. March 12, 1970. abandoned. form, fixed

This application Mar. 8. 1972. Ser. No. 232.957
lot.Cl.EObll00.17100 U.S. C1. X.R. 61-46; 61-46.5

U.S. Cl. 61-34 9 Claims

The system enables underwater mining or other earth
penetration to be conducted at atmospheric pressure in deep
water through a hollow cylindrical entry column formed of
concentric, radially spaced, cylindrical tubes extending from . -
above water into the bottom and containing in the spaces "
therebetween water columns of progressively decreasing
depth toward the center for offsetting the static pressure of the
surrounding water. Constructible in situ. the column serves as
a monopod adapted to support above water a platform on
which any suitable structure can be mounted. The column is
stabilized against dynamic lateral forces by jets, anchors or
other counteracting devices and is removable for salvage or
reuse elsewhere on completion of a particular operation.
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3,830.071
JACK-UP DRILLING PLATFORMRichard L. LeTournesu. Longview, Tex., assignor to IHC Hol. Keywords: Offshore platform, Jack up; Off-lend'Letourneeu Marine Corporation, Kilgore, Tex. shore platform, leg

Filed Oct. 13, 1972. Ser. No. 297.225
Int. Cl. E02b I 7/oO

U.S. C1.61-46.5 19Claims U.S. C . X.R. 254-L07

A la k-up t.pc of marine drilling platform has a buoyant
hull for use in transportng the platform to :he driling ,ie.
.,rh !ongitudina!v searahle !egs hich pr,,ect upv.3rJl

from the hull during transport. The drilling derick or other
upstanding structure is movable on the surface of the hull toadjust the center of gravity of the platform to accommodate
environmental conditions. Also, such derrick or structure is
used to lift and tr1nsport sepair ed upper leg section- to andfrom stowage positions on the hull. I

>"-7

-4-

3.ij30,387
LINE-POST COUPLING AND MARINE MOORING-

TOWING DEVICESWelbourns 0. McGahee, Melbourne, Fla., assignor to Look A. Keywords: Small-craft mooring device
Line. Inc.. Melbourne, Fla.

Division of Ser. No. 29,107, Oct. 10, 1972, Pat. No. U.S. C1. X.R. 114-230
3,780.690. This application Sept. 4, 1973, Ser. No. 394,109

Inc. Cl B63b 21100,21104
U.S. CL 114-23S A 17 Claims

Line-post couplings with marine mooring-towing and other
applications having a post with an enlarged head and with
mounting members including a fixed or movable clevis
member whereby a line with a tooip may be quickly attached sand detached without the necessity of tieing and untieingknots. The enlarged head may be integral with the post or hadetachable. The clevis may include a pair of rings and be 14movable on'the post or one ring may be omitted and the lower
clevis end affixed to the post or post base. A line anti-fraying
member may also be affixed to the clevis. The device may be -3 14mounted on a tow truck, dock. or a boat, and with slight .3modification the device may be mounted on dock pilings and t...bollards or lock walls with or without a float member a
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3,830.370
MOTION DECOUPLED SKIMMER FOR REMOVING OIL

FROM THE SURFACE OF CALM OR DISTURBED WATER Keywords: Pollutant, suction removal; Pump
John L. Glaeser, Wilson G. Welsert. Jr., and Gerald R. Cun.

ningham, all of Santa Monica, Calif., assiars to Ese U.S. Cl. X.R, 210-DIG.21
Production Research Company, Houston, TeL

Filed Sept. S, 1972, Ser. No. 286,526
lnL CI. E02b 15104

U.S. Cl. 210-242 4 Claims

A rotiOr. decoupIcd skimmer for removing oil from the sur- 's

face of calm of disturhed water includes a floatable pumping
asemblh .hich contains a sump. floation unit. pump and Z-7 - -
motor surrounded h\ or positioned within a floatable oil col-
lection 3ssemnbl% whicrh contains a weir. nlotation unit and a-
closed flow passageway for conveying oil from the weir to the 7i ,Z

sump The weir and its flotation unit are connected together in - 24~.< 1 ~ . v~
a fixed relationship k motion coupled 1. In order to maintain the
oil collection assembly and pumping assembly properly -
spaced from each other. spacing means may be employed to 2_

connect the pumping ambly and the oil collection as-
sembly. The oil collection assembly is light and responsive to - ,-
wave motion. - 2 -11

3,831.136
METHOD OF INITIATING AND COLLECTING SEISMIC
DATA RELATED TO STRATA LNDERLYING BODIES OF Keywords: Seismic record processor; Seis.mic
WATER USING A CONTINUOUSLY MOVING SEISMIC survey method

EXPLORATION SYSTEM LOCATED ON A SINGLE ROT
Hilmi F. Sagoci, Houston. Tex., assignor to Chevron Research U.S. Cl. X. R. 340-15.5MC

Company, San Francisco. Calif.
Continuation of Ser. No. 250.S03, May 5. 1972. abandoned.

This application June 6. 1973. Ser. No. 366.382
lat. Cl. GO1v 1/38. 1!28 along the streamer. For equi-spaced hydrophones the density

U.S. CI. 340-7 R 19 Claims of cross-depth points decreases away from the base course

Description is hereinafter had to a method for collecting line. In a preferred implementation of the method the
seismic data related to two-dimensional subsurface coverage hydrophones would be spaced along the streamer in such a
of strata underlying a body of water. In accordance with the way as to yield a uniform density of seismic cross-depth points.
present inventi~n. a continuously moving marine seismic ex- In order for the swathe of source-receiver positions at the sur-ploration svstem includes a. repetitive seismic source and a face to be clearly identified with the series of center point ar-

streamer of hydrophones trailing behind a single seismic boat rays. the streamer is provided with a series of sonic transdu-
traversing the body of water along a straight base course line. cers along its length. Sonic pulses are emitted from a trans-
The seismic source is fired at a selected repetition rate to mitter aboard the boat 7referably after the seismic source is
generate a senes of firing stations coincident with the base activated, but before the reflections are received at the
course line. The streamer includes a plurality of hydrophones hydrophones) and are subsequently detected by the streamer
connected to the seismic boat by means of a lead-in cable ex- transducers and retransferred back to the boat. In that may.
tending from the rear of the boat and also includes a paravane identifying the instantaneous locations of the transducers byassembly connected to the trailing end of the seismic means of digital ranging techniques can he achieved. In one

streamer. The paravane has a rudder assembly whose position form of the invention, the binary indications of the travel time
can be preset or be varied, as by radio commands from the of the sonic wave, and hence the instantaneous positions of
seismic boat or under mechanically induced programmed the transducers per each shot, are directly encoded onto the
commands, to change direction whereby the trailing end of field magnetic tape for later use in mapping of the subsurface
the streamer is drawn through the water along a straight line under survey.
parallel to the base line and offset from it by a selected -_ _ _ _ --. _ .. .
distance. The terminus of the lead-in cable and the position of .. * ..
the remainder of the streamer (including all hydrophones).......................................-
maintain a fixed geometry with respect to the base course line .___.
of the seismic boat. When the seismic source is activated at a 7 , = =i7
selected repetition rate. a swathe of seismic data thus can be I . * - I -.
generated related to positional locations in a form of a swathe } \ "
of two-dimensional center point grid arrays having an outer --- ,, z . .
boundary parallel to the base course line at a distance equal to ,_,.__,___,--_.....

the offset distance of the trailing end of the streamer from ----- _ __ __

this same base course line. Since the seismic boat proceeds 1 -- r
along the base course line at a constant speed, a uniform den- ' , .
sity of in-line seismic depth points is obtained. The density of r=-i -'" ,
cross-depth points depends on the distribution of hydrophones .. ,:.,.. - I --
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3.831.385
ARCTIC OFFSHORE PLATFORM

Thomas A. Hudson. BalboalIsland. and GordonE.Strcklandt. Keywords: Ice protection; Offshore platform,
Jr, 'torba Linda. both of Calif.. assignors to Chevron fixed; Offshore platform. jack up;
Research Company. San Francisco. Calif. Offshore structure fender

Filed June 26, 197.2. Ser. No. 266.094
lnL CL E02bI5,'X2. F24j 1,'00 U.S. Cl. X.R. 61-1; 114-40; 165-47

U.S. C1.61-46.5 . 15Claims

A method and apparatus for reducing ice forces on a marine
structure erected in a body of water which becomes frozen
through natural weather conditions The structure has 3 %all
of heat transmitting material forming it% perimetrical surface 4
in the zone here natural ice %ill freeze onto or impinge
against the structure. Enclosed chambers are built within the
structure and in heat transmitting relationship with the outer
wall and heat is applied to the chamrbers to heat and maintain
the outer wall at a temperature above the melting paint of the ~
natural ice occurrine in the water around it. In a preferred em- .

bsjsiiment :he in~rine structure is formed -ith a heated waill,_ I
which slopes upwardly and inwardly in the area of ice contact -
to provide a ramnp-ike surface upon which a sheet oif ice will ~
be forced with reduced friction as it moves against the struc-
ture. Thus an edge of the sheet of' ice will be-prevented from - ..

adhering to the structure and will be lifted above its normal
position on the water surface as the ice moves aeainst the
structure, causing the sheet to be bent and fractured. reducing
the force impused by it on the structure.

3.101.538
FLAMLG STRUCTURE FOR THE MOORING OF

YACHTS AN!) OTHER SIMILAR CRAF
Pkwele ueetnmn. Barendrachiseweg 30. Ba,,.ndrecht. Neither-. Keywsords: Pier, floating; Small-craft pier

Nled OcL 2-1.1972. Ser. No. 300,392 U.S. Cl. X.R. 61-48
Claims priorily, applaio Netherfands, Oct. 28, 1971,

lag. CL 363b 35100
US.%CL 114-S BD 6 Chinu

A floating scucre for the mooring of yachts'azd similar- A
craft. comprising en elongated main jetty and a number of
linding platforms attached to aid main jetty and protruding
therefrom, in which the lboding platform. are considerably I
wider adjacent to the main jetty than at any distance away
from it, the pmeatr pant of the buoyancy of both main jetty
and landing platform being fonmed by a float below the nain r -

jetty and the landing pladorms in the area where their axetain-
tersect. Moreover ther are rigid beamse below the main jetty
protuding therefrom wa suppouting the jetty and thie landing --

Wltorms and connected to the floiat stricture underneath.
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3.831.736
SURFACE TENSION METHOD OF AND APPARATUS FOR

SEPARATING IMMISCIBLE LIQUIDS
Pravin G. Bhuta. Torrance: Robert L Johnson. Marina Del Keywords: Pollutant, suction removal

key, sad Douglas J. Graham. Redondo Beach. al of Calif..
asignerstoTR % Inc..RedondoBeach. Cali. U.S. Cl. K.R. 210-137; 210-242; 210-DIG.21

Division of Ser. No. 50.640. June 29. 1970. Pat. No. 3.703,463.
This application Sept. 13. 197-2 Ser. No. 28.593The portio

of the term of this patent subsequent to Now. 21. 1989, has been
disclaimed.

sInLLned2/0U-S.. -1 .. BOld 2100

An apparatus for separating a selected liquid from a second -- V
liquid in whi,'h the selected liquid is immiscihle bv a surface .
tension action utilizing a hollo, liquid surface tenseon separa- -
tor having a surface tension screen wal! is described. The
separator is filled with the selected liquid and the outer side of - - _.,

its surface tension screen is placed in contact with the body of 1 _____-

immiscible liquids to be separated. such that each screen pore -

exposed to the second liquid of the body contains a liquid-
liquid interface whose interfacial surface tension resists -

pa4,"ge .)f *he .eciond liquid through the pore, A pres sure dif- -

ferentia. !.e5 than the cnticai prem,,ure differential necessarv
to oserc -rnc :he interfacial surface tension force actine across
the pore. is established across the screen to drive 'he selected
liquid only through the screen into the separator. The primarv
application of the invention involves the removal or recovery
of oil from a water surface utilizing an oil recovery apparatus
which floats on and in some cases is prope!led along the water
surface and is equipped with one or more surface tension
hquid separators ,or extracting the oil from the water surface.

SEPTEMBER 3, 1974

3.832.857
PRESSURE GROUTING

Muax Bassett. HougoE, ea. assgnor to C. Nelson Shields, Jr.. Keywords: Grouting; Pile, structure connec-

Trustee. Houston. Tex. tion; Seabed foundation

Coedountla.in-pirt o ,Set. No. 356.009. May 7, 1973,
abandoned. This application Aug. 14. 1973, Ser. No. 388,085 U.S. C1. X.R. 61-53.52; 61-53.6; 61-53.74

Int. CL Eo2d .74,3142. EO2b 17100
U.S. CL 61-46 lOClaims

A method for grouting the annulus between the jacket and
piling in the lep of an offshore stntrucre in which air is in- - S

troduced to expel water from the lower end of the annulus,
and the annulus is then filled from the top with grouting
material. Water may be pumped down the annulus to wash out
mud. Some grout may be pushed out the bottom of the annu-
lus to remove mud or to form a bell foundation.
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3.833.07S
EXPENDABLE CORE NOSE AND CORE CATCHER

RETALNER
Richard T. Bachman. La Mesa. and Lawrence R. O'Mara. San Keywords-. Sav.pler, seabed-driven core

Diego. both of Calif. assignors to The United States of Amer-
ica as represented by the Secretary of the Navy. Washington. U.S. Cl. X.R. 175-5; 175-243 "
D.C.

Filed Oct. 12, 1973. Ser. No. 405,995
Int. C). E2lb 25,00. 9'20

U.S. Cl. 175-20 10 Claims

An improved corer for taking a core sample of marine sedi-
ment is dropped onto and embedded in the ocean floor. Dur-

ing penetration, a core sample fills an elongate barrel member. -

As the corer is withdrawn, a taoered corer nose remains in the
sediment while the elongate barrel member is pulled free.
Simultaneously, a cylindrically shaped array of flexible fingers
are drawn together by an elastic hand to retain the core sam-
ple inside the barrel member. Since the flexible fingers are
held outside of the path of the core sample as it enters the bar-
rel member, there is no disturbance or commingling of the dif-
ferent layers of the core sample when it is being taken. A one-
way valve and the flexible fingers cooperate to retain the in-
tact core sample while it is being !ifted to the surface to pro- p I)

vide an undisturbed specimen for later study by marine geolo-
gists and oceanographers.

SEPTEMBER 10, 1974

3.934.168
SLIP-JOINTED PILE AND.DOLPHIN CONSTRUCTION

Myle J. Holley.Jr- 1364 Mas Ave, Lexington, Mass. 02173 Keywords: Pile dolphin; Pile section
Filed Mar. 13,1973. Ser. No. 340,867 connection; Pile, steel

int. CL EO2d 5/22; EO2b 17/00
U.S. Cl. 61--46 14Claims U.S. Cl. X.R. 61-53

A marine pile formed by upper and lower lengths of pipe in-
terconnected by a slip-coupling which permst a predeter-
mined amount of axial displacement between these lengths of
pipe. This construcuon has particular application to cluster
dolphins of the type wherein the tops of the individual piles
ae rigidly interconnected.
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3,834.229
METHOD AND APPARATUS FOR MEASURING WATER

CURRENTS
Henry J. Vihite, Jr., 18 Pelican Isle, Fort Lauderdale, Fla. Keywords: Current measurement; Instrument

33301 deployment
Filed %ug. 12, 19l, Set. No. 171,147

Int. Cf. GO Iw i;00
U.S. Cf. 73-170 A 25 Claims

An .rstrument package containing three float markers is
'rnpped ito a body of water. a ilrst one of the marxr being
cesigned to float on the surface. The second and third markers
sink to a subsurface level and then are released with a
predetermined time delay thereberween, whereupon they
ascend to and float on the surface. The relative positions of all
three float markers are then charted, and from such chart and
the elapsed times both the water current velocity V. at the sur-
face and the average current velocity V from the subsurface__ __ __-.__ _"

level to the surface are calculated.

3.334.336
FLOATING SPACE FRAME

DonaldE. Peters. gZ RusticPl., Statenisland, N.Y. 10308 Keywords: Pier, floatingt Tires
Filed May 21, 1971, Ser. No. 145,773

InL C. 863b 35/00
U.S. CL. 114-5 F 7 Claims

A durable float which in a preferred embodiment includes
polyurethane filled automobile tires including an attaching
rod extending through the center of each polyurethane mass
through the center of each tire, with the plurality of the polyu-
rethane filled tires joined between their respective bases and
omed between their respective top surfaces with any desired
deck structure mounted on top of the joining-structures, each _ .
polyurethsne-filled-tre unit being spaced from other units at
predetermined intervals sufficient to avoid collection of float-
ing debns, to give the desired live load. b

k k -
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3,834.337
SLBMARINE RESERVOIRS

Claude R. Bremaud, Merignac. France. assignor to Societe Keywords: Offshore construction; Offshore
anonyme dire: Societe Europeenne De Propulsion, Puteaux. storage tank, submerged
France Fided Feb. 22.1973. Ser. No. 334.630 U.S. Cl. X.R. 9-8R; 114-52
Claims priority, application France, Apr. 19, 1972,

7,2.13823
Int. CL B63g 8/22

U.S. CL 114-16 E 7 Claims

Submarine reservoirs of large dimensions, of the type
designed to be towed to the desired location for installation on A
the seabed, are immersed b% drawing compensatory gas stored
in the liquid state in an auxiliary enclosure associated with the~
reservoir, whereby the reservoir is submerged and when
located the auxiliary enclosure can be detached from the in-
stalled submarine reservoir _,,

3.8 35.049
OIL SPILL CONTROL

Jack A. King, Tulsa. Okla.. assignor to Cities Service Keywords: Pollutant abaorptiont
Ol Company, Tulsa. Okla.

No Drawing. Conti nuation-in-part of abandoned applies- U.S. Cl. x.R. 210-50; 210-DIG.21; 252-316
tion Ser. No. 167.805. June 30. 1971. This application
Aug. -23, 1973, Ser. No. 390.835

Inc. Cl. C02b 9102
T.S. Cl. 210-63 6 Claims

Hydrocarnon oil lating on the surface of water is
recovered by admixing with the hydrogen oil in the pres-
ence of oxygen one to fifty parts by weight of a drying No Figure
oil per one hundred parts by weight of the hydrocarbon
oil, wherein at least one of ten carbon- T-carboa bonds
of the drying oil are double bonds and wherein the drying
oil contains at least one carbonyl moiety per molecule, to
coagulate the admixture, and removing the admixture from
the surface of the water.
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SEPTENEER 17, 1974

LITTORAL FLOW TRAP OR BASIN
Arthur 3. Butterworth.* deceased. lage of Smithfield. Va.. and Keywords: Breakwater, steel frarie; Bulkhead;

Roland A. NtrCov. extecutor. Hampton. Va., assignor's to Croin; Seawall
Helen Li bbey Butterworth. Smithfield, Vs.

Filed Oct. 27, 1972. Serr. No. 301.514

US. CL61-4 lt. CL. E02b 3/06 5Cam

A littoral flow trap or basin designed to effect the build-up
of a beach and to prevent future erosion. including intercon-.is Inecting inshore and offshore bulkheads open to the littoral toflow direction for trapping gravel material arid the like

3.835.653.
UNDERWATER STORAGE DEVICE

Charks M. Ilis. Jr,. Bryan. Tea-. assignor to Areadia Refining Keywords: Offshore storage tank, submerged
Company, Tyler, Tel.Division of Sec. No. 879.653, Nov. 25, 1969, Pal. No.

3.675.427. This applicaltioe Sept. 24. 1971. Set. Nto. 183.712
Int. CL 565g S/00: EO2b 17/00

U_&. CL 61-46.5 5 Claims
An undetwater storage device for storing fluids lighter than

water wherein a tank is formed of a cylindrical wall having a -
ter' ciosure and an open tNittom so that the fluids will enter
Into t he tani, and Pass urwards toward the totr closure The
tank is adapted tob pstindt he water without any rigid
reatraints. 

3
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3.83S.54
SUBMERSIBLE TANKS CONTAINING OIL OR SIMILAR

LIQUIDS
Claude J. Lehanneur. Le Vesinet. France, assignor to Cam. Keywords: Offshore storage tank, submerged

penon Bernard Europe. Paris. France
Filed Sept. 8. 1972. Ser. No. 287,237 U.S. C1. X.R. 114-.5T; 220-13

Claims prsorit). application France. Sept. 9,1971. 11.32557
Int. Cl. B65d 89106. B65g 5/00

UL'. CL 61-465 IS Claims

Tank for containing oil or a similar houid, which is im-
mersed in the sea. This tank comprises a ring of tore shape and
hollow section. which lies on the ground, and at least one
elastic membrane peripherally attached to the ring for delimit-
inr the space where oil is introduced.

3.835.937
DRILLING AND CUTTING SUBM.lARINE ROCKS

Zenjiro Hokao. Tokorozawa: Teijiro Shibata. and Siro Yasu- Keywordst Seabed trencher
kabe. both of Tokyo. all of Japan. assignors to Tobishima
Ktnsetsu Kabushiki Kaisha, Tokyo. Japan U.S. Ci. X.R. 175-14

Filed May 9, 197 3. Ser. No. 358.812
lnt. CI. E2Ib 7/14

uS. CI. 175-6 1 Claim

A flame iet proauced by the combustion of a kerosene-ox-
ygen mixture in a combustion chamber is projected against an
underwater rock thereby to drill or cut the rock by spalling or ,
melting The flame jet is projected at a pressure of at least 10
atmospheres higher than the water pressure at the rock being ' .
drilled or cut. Cooling water is supplied to cool the com-
bustion chamber walls and the parts of the rock in the vicinity
of the flare let. _'JW ' -x_ _ -Z--Z_ __
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3.836.004
APPARATUS FOR RECOVERING OIL SUBSTANCES

FROM THE SURFACE OF A BODY OF WATER
Uneas Faret. P.O. Box 73095, Metairie. La. 70003 Keywords: Pollutant, suction removal

Filed Dec. 7.1972. Ser. No. 312,913
Int. CLE02b 1.,04 U.S. Cl. X.R. 210-DIG.21

L.S. Cl. 210-242 20 Claims

A buoyant float disDosed in a body of water carnes oil inlet
ports at a level to withdraw primarily oily substance floating
on the surface. The orts are sized relative to the size of a
communicating oil collection suction chamber so as to permit
impeded flow into the chamber and to aid in creation of a vor-
tex like effect tending to withdraw fluid with a heavy concen-
tration of oil. A remote oump connected to a portion of the
float orovides suction suflictent to withdraw the oily substance
from the collection chamber Where wind may tend to dis-
place the oily substance, a sail-like wind reaction surface
which is attached to the float, carries the float, and its oil inlet
ports. with the displaced oily substance. The oil inlet ports are
disposed so as to be carried preferably above the water level - .... -.. --

so that in the absence of an upper layer of oily substances,
onis air is witndrawn.

PTEMBFMY 24, 1974

3,837.094
WAVE GENERATING APPARATUS FOR STUDY OF

WAVE PHENOMENA
Henrv E. Mazurek. Glen Ellyn. Ill., assignor to Cenco Incor- Keywords: Hydraulic model basin; Wave

porated. Chicago. 111 generator
Filed Jan. 15. 1973. Ser. No. 323.646

Int. Cl. GO9b 23/12
U.S. Cl. 35-19 R 12 Claims

A wave generating apparatus particularly adapted for use in
studying wave phenomena having a pluraiaty of wave source
means mounted above a ripple tank and reciprocated verti-
cally by a pair of pivotall. mounted parallel rocker arm means
to produce waves in the surface of the fluid in the ripple tank.
The means driving the rocker arms are adjustable with respect i ©
to the rocker arms to vary the amplitude of the waves
produced and may he regulated by control means in electrical 4
communication with them to vary the frequency and phase of
the waves produced. The bottom of the ripple tank is sloped
upwardly from its center to effectively damp the waves in at
least one direction. The wave generator and ripple tank may

be used in combination with an overhead projector or an over-
head light source so that images of the waves produced are -
projected upon an easily visible plane surface
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3.8.37.169

REINFORCED MATTRESS FOR PROTECTING
SHORELINES AND THE LIKE

BrueeA. Lamberton. 310 Rowan Dr.. Berea. Ohio44017 Keywords: Concrete form; Fabric mac;
Filed Oct. 10. 1972. Ser. No. 296.j 48 revetment;

Int. Cf. EO2b3/12
L.S. Cl. 61-38 16Clalms U.S. C1. X.9.. 5-349

A pair of sheets of flexible material are interconnected at a
pluraiity of spaced points by i cord system comprising elon-
gated flexible intersecting cord means with the cord means ex-
tending between the two sheets and with means interconnect-
ig at least some of the inters:cting portions of the cord means
whereby, a form constructed in this manncr ma% be injected /Z

with a cementitiousslurry which will inflate the form with the
cord means permitting separation of the two sheets for a sub-
stantial but controlled amount.

"2 22

3.837.312
HYDRAULIC CONTROL MECHANISM FOR HOPPER

BARGES

Georg Onderka. Metten. Germany. assignor to Deggendorfer Keywords: Seismic explosive acoustic trans-
Werft und Eisenbau G.m.bH.. Deggendorf/Donau. Ger- mitter
many

Filed Aug. 29. 1973. Set.No. 392.448 U.S. Cl. I.. 181-0.5A
Claims priority, app~ication Germany, Aug. 31. 1972.

1242921
Inc. Cl. 863b 35/JO

U.S. Cl. I 4- 29 4 Claims

A hopper barge consists of two barge halves articulated to
each other along a longitudinal axis of the barge. First and r

second cylinder-piston actuators are mounted in respective
opposite ends of the barge and connected between the two
barge halves. Respective first and second pressure fluid anks
ire located adjacent each actuator. A pressure fluid pump is . -.

connected by a suction line to the First tank and by a pressure
line to a three-posiuon switching valve, and the fisnt tank is
connected by a return line to the three-position switching
valve. The valve is selectively operable to connect these lines
alternately to respective opposite ends of the cylinder of the
first actuator. The second pressure fluid tank is connected to
the second actuator by a suction line, and an interconnection
line extends between the first and second tanks. A common
pressure line interconnects corresponding ends of the cylin-
ders at the actuators. A flow line interconnects the opposite
ends of the cylinder of the second actuator and has a check
valve therein, and a check valve is also provided in the com-
mon pressure line. The three-position switching valve has a
first position, for opening the hopper barge when the latter is
loaded, a second position, for closing an empty hopper barge.
and a third position for opening the hopper barge when the

latter is empty.

-l-



3.837.424
HIGHLY PENETRATING SEISMIC ENERGY SOUND

GENERATOR WITH PULSE SHAPING FOR OFFSHORE
SUBSURF4CE EXPLORATION

Oswald A. Itria. Bellaire. Tex.. assignor to Texaco Inc.. Ne% Keywords: Hopper barge
York. N.Y.

Filed Jan. 26. 1972. Ser. No. 220.941
Int. Cl. GOI 1138

U.S. CL. Is1 -0.5 H 13 Claims

A method of increasing the useful seismic energy in a
generated primary pulse and at least one article for carrying
out the method is disclosed. The article compnwes a pneu-
matic sound generator. is an air gun for generating a primary -

seismic pulse and an openended elongated cylinder surround-
ng the air gun and hasing an end opening are nearest the air a--..

gun exhaust ports greater than the area of said ports for shap-
ing the primary pulse so that its dominate frequency will be
ov-ered. plaiing more of the cnerg% in th' us.W seismic
frequency range. resultine in greater penetration ot the
seismic signal within the sedimeniar% section

OCTOBER 1, 1974

3.838,575
METHOD OF GROUTING OFFSHORE STRUCTURE

Richard C. Clark. and Floyd A. Jones. both of P.O. Drawer J. Keyvords: Grouting; Pile, structure con-
Parrish. La. 70380 nection

Filed Sept. 26. 1973, Set. No. 400,949
In. Cl. E02b 17100; EO2d 5/24 U.S. Cl. X.R. 61-53.52; 61-53.6; 61-54

U.S. Cl. 61-46 I Claim

Compressed air or nitrogen is introduced
into an annular space existing between
the jacket and piling in the legs of an sa

of fshore structure, so that wacer is ex-
pelled from the annular space through the
lower end of the jacket. Thereafter the
air or nitrogen pressure in the annular --

space is relieved to permit a predeter-
mined volume of water to reenter the lower
end of the jacket and while maintaining
the pressure in the annular space grouting
material is injected thereinto to commingle
with the predetermined water volume to form
a plug at the lover end of the jacket.
Thereafter the gas pressure is relieved
from the colum and additional grouting

material is then inserted thereinto to
fill the space between the plug and the

upper end of the column.

1126



3.838,657
OFFSHORE MOORINGS

Howard B. Fleming. 89 Pleasant Ave., South Portland. Maine Keywords: Small-craft mooring device
04100

Filed Dec. 13, 1912. Ser. No. 314,595 U.S. Cl. X.R. 104-183; 14-206R; 1.5-7
Int. Cl. B63b 21/16

U.S. Cf. 11,4-230 5 Claims

An offshore mooring for a boat is disclosed

chat has a mooring anchor at the mooring , *.i
site provided with an underwater sheave.
A line is trained about the sheave to pro- ------- - -

vide courses to the first of which an under- 3- Z- _'-

water buoy is attached and with both of
which extending to a landing site. The boat 

Z-A

is detachably attached to a floating buoy
which is connected to the underwater buoy.

Both courses extend under water close to-
gether between the sites and the boat and
the floating buoy may be pulled in to the
landing site by pulling in the first course
or hauled out to the mooring site by a pull
on the second course. At the landing site,
the two courses are trained about under-
water sheaves and are trained in opposite
directions about and secured to the drum of
a windlas

3.38.71
PILE HAMMERS

Charfes R. Pepe. Old Quarry Rd.. Clmter,. NJ. 07620 Keywords: Pile driver, impact
F'ded May 9. 1972. Ser. No. 251,785

Int. CL E02d 7/08, 7110 U.S. C1. X.R. 91-234; 91-236; 92-8; 173-128;
US. CL 173-115 11 Claims 173-136; 173-137

Power hammer for driving piling, and the liki. free of
valve mechanism likely to require attention and com-
prising a working cylinder having an anvil at the lower
end of the same and a ram operative as a piston in the
cylinder, cooperative with the anvil and surrounding
walls of the cylinder to form an expansion chamber,
the ram having a flow passage extending from an an-
nular groove near the top. down through the lower .
end to said expansion chamber and the cylinder hav-
ing pressure supply and exhaust ports to register with
said flow passage and to be uncovered by the ram. in
lower and upper positions of the ram in the cylinder
and whereby the essential functions of the hammer are
automatically effected in the normal operation of the
ram.

Pressure controlled valves may be added to
automatically hold desired pressures and release
opposing pressures on the ram.
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3.838,775
DEVICE FOR COLLECTING LOOSE MATERIAL FROM A
SURFACE. PARTICULARLY OIL FLOATING ON WATER
Arne Algat Ragnar Larso. Auravages 13.182 62 Djursbolm. Keywords: Pollutant, mechanical removal

Sweden
Filed Feb. 28, 1972. Ser. No. 229.845 U.S. C1. X.R. 210-01G.21

Claims priority. applicatlon Swedee. Mar. 12. 1971,
31,38/71

Int. CL. EO2b 1!/04
U.S. CL 210-242 12 Claims

A device for collecting loose material from a surface, - -

especially oil floating on water, such device employing - -

a drum-shaped rotor rotatable in a relatively closed
housing which is provided with an elongated intake - --
opening in the lower portion thereof tangentially dis-
placed relative to the lower portion of the rotor and I
extcnding in axial direction across the rotor at the '
leading side thereof, the housing having a discharge
duct communicating with the interior thereof and ex-
tending in a direction generally tangentially to the
rotor and centrally disposed axially with respect
thereto, the rotor being provided with blades of helical
configuration forming a centrally disposed ring of --
material-receiving scoop members substantially
aligned with the discharge duct, with said blades being
arranged to transport material entering the intake
opening toward the scoop members and discharged
thereby into said duct.

OCTOBER 8, 1974

3.839,869
BOOM AS A BARRIER FOR OIL SLICKS AND THE LIKE

ON THE SURFACE OF WATER
Leon G. Green. North Caldwel, N. assignor to Metropolitan Keywrds: Pollutant, surface barrier

Petroleum Petrochemicals Co.. Inc.. New York, N.Y.
Filed May IS. 1969. Str. No. 824,930

Int. Ci. E02b 15104
U.S. CL. 6i1 F 14 Claims

The boom comprises a number of non-pneumatic
floats arranged in spaced alignment and a flexible web
wrapped completely around the floats and bridging
the spaces therebetween. The side sections of the web
beyond the floats are secured together face to face - - -

and weights are attached to the web near the marginal
edge of these side sectiom to form a downwardly ex.
tending weighted ballasting fin. The fin forms a hinge f

connection near the floats to permit the fin to swing
about the hinge axis without transmitting its move-
ments to the floats.
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3.839.870
OFF-SHORE OIL WELL LEAKAGE CONFINER

Margaret M. Ryan. 10549 S. Bell. Chicago. Ill. 60643 Keywords: Pollutant, surface barrier
Filed Jan. 21. 1974, Ser. No. 435.220

Int. Cl. E02b /504

U.S. CI. 61-1 F 3 Claims

The invention relates to an oil confining

enclosure for an offshore oil well to pro-

vidh a barrier against the escape of oil

leaking from the drilling operation and in- ./

cludes a floating, generally circular, con- 17

fining wall encircling an offshore well site 2 2.

and which is supported on a series of inter- x 2

connected pontoons having operative connec- 2.

tion with a floating platform, exteriorly of

the confining wall, providing control valves
for the connections to the pontoons whereby 

------

a vessel may approach the floating platform
and by means of the valved connections to

the pontoons cause the pontoons to be filled
with sea water to sink the confining wall
below the lavel of the sea for access by the
vessel to the drilling rig and on the way
out again connect with the floating platform
valves to blow the water out of the pontoons
for the flotation of the circular confining
wall.

3,839,872
METHOD OF SECURING A LARGE-DIAMETER TUBE TO

A CASING UNDERWATER
Rene Loire. Paris. France, assignor to Compagnie Generale Keywords: Grouting: Pile, structure con-

D'Equipement Maritime Hersent. Paris. France nection
Filed Apr. 30, 1973. Ser. No. 355,482

Claims priority, application France. May 8. 1972.16379 U.S. Cl. X.R. 61-53.58
Int. CI. E02b 1/00; EO2d 25!00

U.S. Cl. 61-46 2 Claims

This invention relates to a method of
securing a large-diameter tube to a casing
that is submerged under water e.g. in a
river or the sea, and wherein one end of

this casing rests on a submerged bed with

one end of the tube being driven into this
bed within the casing, while the other end

of the tube is in free air. According to
the invention, concrete is injected from

the base of said casing into the annular
space defined by said tube and said casing

so as to drive the water therefrom. The
water located within the said tube is re- _

moved after forming a concrete plug at the
base of said tube, and after this concrete
has set in the annular space, longitudinal
openings are made in the interior of the

said tube so as to expose the inner sur-

face of said casing through the thickness

of the set concrete. The edges of these
openings are connected to the inner sur-
face of said casing by means of packing-
pieces arranged in the space between
said casing and said tube.
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3.J39.8173
MIETHOD OF ERECTING A TOWER O THE SEA-BED. IN

DEEP W. TER
Rene Loire. Paris. France. aswilnor to Compagnie Generale Keywords: Offshore construction; Offshore

D Equpment Maritime Hereni. Pars. France platform, fxed: nffshore pla:or-,.
Filed Apr. 30. 1973. er. o. 355.483 leg; Pile p ac em.enr; eabed

Claims priority. application France. %lay, . 1972. 1637R foundac .on
Il. CI. EOZd 21 00: Efl2b I '100

U.S. Cl. 61-46.5 7 Claims

This in, entlon rel,.tc, to a met1hd 1 It" ercc ;ing a tower
on the sea-bed in deep water where said tower is
formed by a submerged pontoon resting on the hed
and by an upper platform between which is arranged a
bracing pylon secured to said pontoon and wherein
the platform rests on a plurality of piles driven ,c.
through the pylon. According to the invention, a float- - -
ing pontoon is built which is equipped with a platform. ...--........ - -
having apparatus for lifting it with respect to said pon-
toon and this pontoon is brought to a sheltered area
where the water is shallow and is anchored afloat in
that position. The pylon is then constructed on said
pontoon after having brought auxiliary columns to rest
on the bed through the pontoon these columns then
forming guide and support members for auto-lifting
apparatus for said platform, and the platform is raised
on these columns as the construction of the pylon pro-
gresses. The piles may be driven through inclined tu-
bular pillars associated with the pylon.

3.839.875
4ETHOD AND APPRATLS FOR DRIVING PILES

Kunijiro Matsushila. Toyokawa. Japan. assignor to Kumagai Keywords: Pile dr±ver, water jet
Gumi Company Limited, Fukui-shi. Japan

Filed Apr. 4. 1973. Ser. No. 347.978 U.S. C1. X.R 37-62; 175-67
Claims prioniy, appaication Japan, July 28, 1972. 47-76255

lnt. CI. EO2d 7/24

U.S. Cf. 61-53.7 .4 2 Claims

An apparatus for driving a hollow pile comprising a
rotatable shaft axially removahly disposed in said pile
and having first spray nozzle means provided at lower
end thereof, means for supporting the shaft in said pile
and axially removing it out of the .pile, means for sup-
plying pressurized fluid to said spray nozzle means to

provide radially outwardly directed fluid spray, means '1'for rotating said shaft when the fluid is sprayed
through said nozzle means to remove earth below the
lower end of the pile so that the pile can be driven
into the earth, and further fluid spray nozzle means for
provideing fluid spray to facilitate upward transporta-
tion of the removed earth. A novel method for driving
a pile, which uses the aforementioned novel appara-
tuL
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3.839.984
SAFE AND ARM MECHANISM FOR AN EMBEDMENT

ANCHOR PROPELLANT
John R. Hinves. Somerset. and David J. Pimental. South Dart. Keywords: Embedment anchor

mouth, both of Mass.. assignors to The United States of

America as represenled by the Secretary of the Navy. Wash. U.S. C1. X.R. 102-16
ingtoo. D.C.

Filed May 29. 1973. Ser. No. 364.986
Int. Cl. 963b 21i28

U.S. CI. 114-206 A $ Claims

A safe and arm mechanism, for igniting a propellant
charge in an embedment anchor which comprises an
out-of-line slider housing, two detonators, two adjust-
able ball release firing pins housed in a chamber above
the detonators and actuated by a common piston, and
a solenoid valve to admit water under pressure into
the chamber. The solenoid valve receives its energy
from the surface over a twin-conductor cable. When
the mechanism is lowered in water beyond a certain
depth after releasing the safety pin, a detonator
plunger is moved under hydrostatic pressure so as to ---
bring the detonators in line with the firing pins. When

the solenoid valve is actuated by providing power to
the solenoid valve, the firing pins are made to strike
the detonators, thus setting off the propellant in the
anchor barrel and driving the anchor firmly into the
ocean floor.
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3,840,845
METHOD OF INITIATING AND COLLECTING SEISMIC
DATA RELATED TO STRATA UNDERLYING BODIES OF
WATER USING A CONTINUOUSLY MOVING SEISMIC

EXPLORATION SISTEM LOCATED ON A SINGLE BOAT
USING SEPARATE STREAMERS

Robert J. S. Brown, Fullerton, Calif., assignor to Chevron Keywords: Seismic hydrohone array; Seismic
Research Company. San Francisco. Calif. record processor; Seismic survey

Filed June 29, 1973. Ser. No. 375.303 method
Ing. Cl. G0iv 1,28, 1136 U.S. C1. X.R. 340-15.5MC

U.S. CI. 340-7 R 7 Claims

Description is hereinafter had to a method for collect- back to the boat. In that way, identifying the instanta-
ing seismic data related to two-dimensional subsurface neous locations of the transducers by means of digital
coverage of strata underlying a body of water. In ac- ranging techniques can be achieved. In one form of
cordance with the present invention, a continuously the invention, the binary indications of the travel time
moving marine seismic exploration system includes a of the sonic wave, and hence the instantaneous posi-
repetitive seismic source and two separate streamers tions of the transducers per each shot, are directly en-
of hydrophones trailing behind a single seismic boat coded onto the field magnetic tape for later use in
traversing the body of water along a straight base mapping of the subsurface under survey.
course line. The seismic source is fired at a selected
repetition rate to generate a series of firing stations
coincident with the base course line. The streamers
include pluralities of hydrophones connected to the
seismic boat by means of a bridle assembly extending
from the rear of the boat; the bridle locates each
streamer at different depths; each streamer terminates
in a paravane assembly connected to its trailing end.
In operation, the paravane of a first streamer has a
rudder assembly whose position is arranged, as by
radio commands from the seismic boat or under me-
chanically induced programmed commands, to main- . ..
tain the trailing end of the first streamer along a-
straight line parallel to the base line and offset from it - V -

by a selected but substantially constant distance much __.,_

greater than that for the leading end of the streamer. 7
Thus, because of forces acting thereon, the first
streamer assumes the shape of a modified catenary. " . - " --- "" " ,i
On the other hand, the second streamer is arranged to ,
trail behind the boat along a vertical plane substan. '_
tially coincident with the base course line. The outer . .
boundary of points is equal to one-half the offset dis-
tance of the trailing end of the first streamer from the
base course line. Since the seismic boat proceeds
along the base course line at a constant speed, a grid
of depth points including a series of in-line seismic
points are obtained. When sets of traces associated
with the offset and in-line seismic depth points are
processed, the contribution of the normal and cross
movement of each trace can be easily determined
since the in-line traces are devoid of cross dip move-
ment contributions. In order for the swathe of source-
receiver positions at the surface to be clearly identi-
fied with the series of center point arrays, the stream-
ers can also be provided with a series of sonic trans-
ducers along this length. Sonic pulses are emitted from
a transmitter aboard the boat (preferably after seismic
source is activated, but before the reflections are re-
ceived at the hydrophones) and are subsequently de-
tected by the streamer transducers and retransferred
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OCTOBER 15, 1974

3,841I103
CURRENT STABILIZING IEANS FOR ISLAND AIRPORT

FOUND-TONS
John W. %1agill. Chicago. Ill. Keywords: Offshore island; Seabed foundation

Filed Sept. i1. 1972. Ser. No. 287.906
lat. Cl. E02b 100 U.S. Ci. X.R. 61-1; 61-35

IS. Cl. 61-46 3 Claims

Current stabilizing means for island airport founda-
tions and which consist of large diameter prestressed
concrete conduits which project completely through
the foundation in the vicinity of the water line and in
the direction of normal water flow past the founda-
tion. together with means for assisting the flow of - ._--
water through such conduits.

3.841.104
RE.MOV..BLE DOCK

Billy K. Hufford. R.R. I. Ansonia. Ohio 45303 Keywords: Pier, fixed; Pier, nobile; Pile
Filed Sept. 10. 1973. Ser. No. 395,428 section connection

Inc. Cl. E02b 3122
U.S. C1. 61-48 3 Claims U.S. Ci. X.R. 403-101

A dock structure that is easily assembled and/or dis-
mantled for winter storage includes foldable support
posts that are readily removable from a gangplank.
When dissembled the gangplank is adapted for on
shore storage. The shore end of the gangplank is re-
movably connectable to an on shore support. At its
opposite end the gangplank is removably connected to
and supported by posts which are secured at their
lower ends to the bottom formation of.a body of wa-
ter. Submerged. pivotal couplings between the upper
and lower ends of the post allow the upper post por- -

tions to rotate relative to the lower portions for sub- -z
merged in water storage of the posts when the dock is
disassembled, and maintain the upper and lower post
portions in relative rectilinear relationship for support-
ing the offshore end of the gangplank when the dock
is assembled.
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3.841.105
METHOD AND APPARATUS FOR ANCHORING

UNDERWATER PIPELINES
Glyn E. Cannon. P.O. Box 55263. Houston. Teax. 77055 Keywords: Embedment anchor; Seabed pipelineFiled Apr. 9. 1973. Ser. No. 349,272 placement

lot. CI. F161 1i00. EO2d .,80
U.S. CI. 61-72.3 7 Claims U.S. C1. X.R. 52-157; 61-53.5

A. method and apparatus for installing bottom anchors
for anchoring a pipeline on or under i water bottom.
Such apparatus includes means for attching the an-
chor driving mechanism to the pipe for exerting a
downward force on the anchor drive mechanism while 11
the anchors are being driven into the bottom. The
present invention also includes means on the anchors
for cutting through hard surface formations such as
coral or the like.

3.841.106
PIPELINE ANCHORING SYSTEMSRandolph Blumberg. 533 Redsat. Houston. Tez. 77035 Keywords: Embedment anchor; Seabed pipeline

Filed Apr. 18, 1973. Ser. No. 352.357 placement
Int. CL F161 1100

U-S. Cl. 61-72.3 13 Claims

Disclosed is a system for securing or anchoring an un-
derwater pipeline to the floor under a body of water.
The anchors consist of elongated members having an
inverted U-shaped configuration. An underwater ,led
is disposed over a pipeline and aligned vertically with
respect to a boat. Guide caibles between the boat and - ,_
sled permit lowering of an anchor and its embedment -
into the floor. Upon setting of an anchor, the buoy-
ancy of the sled is increased and the sled is pulled to a
new anchoring location by means of cables attached = -

to the forward end of the sled. The cables are disposed
over underwater pulleys to anchors at great lengths in
front of the sled and attached to winches on the boat.
After the sled has been relocated, the boat is relocated
to a position of vertical alignment with the sled in its
new position and the operation is repeated.
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3.841.156
COMBINED DEPTH INDICATOR AND WATER SAMPLER
Court L. Wolfe, Pittsburgh, Pa.. assignor to Gulf Research & Key-words: Depth pressure measurement;

Development Company, Pittsburgh. Pa. Instrument, towed; Sampler, water;
Filed Dec. 14, 1972. Ser. No. 315,072 Towed vehicle

Int. CI. GOlf 23!'i; GOIn 1/10
CUS. Cl. 73-291 8 Claims U.S. Cl. X.R. 73-300; 73-425.4R

A device for sampling a fluid such as water and for dc-
vermining the pressure and therefore the depth of the
water at the sampling location. A single hose is used
for both upward flow for sample taking and downward / ,
flow to operate a back pressure valve having a scaled --

pre-set loading chamber to resist opening by pressure i/

from the surface. The pressure exerted by the fluid in , ,
the hose automatically increases with increasing
depth, and thus the surface measured pressure re- /0,
quired to open the valve correlates to depth.

3.841.162
OPERATING APPARATUS FOR WATER SAMPLERS

Terry L. Duperon. Saginaw. Mich.. assignor to Trippensee Keywords: Sampler, water
Corporalion. Saginaw. Mich.

Filed Dec. 13. 1972. Ser. No. 314.498
Int. Cl. GOIn 1//0

U.S. CL 73-425.4 R 10 Claims

A water sampler having . tubular hody open at both
ends and through which extends a connecting rod
fixed at one end to a closure for the lower end of the --

body and carrying an enlargement at its other end for
engagement with and disengagement from a latching
clasp suppored on i closure for the upper end of the
body. The latching clasp comprises a pair of segment.
shaped plates b, twucn which the enlargement is
adapted to he retained, each of the plates having an
upstanding motion transmitting member operable to
move the plates apart and effect release of the en-
largement. The clasp plates preferably are biased to
move toward one another by two sprinp which strad-
die the connecting rod.
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3,841.710
METHOD AND APPARATUS FOR MOVING SOLIDS

FROM A REMOTE LOCATION
Thomas M. Boland, Orange, and Frank G. White, Newport Keywords: Dredge-spoil transport

Beach, both of Calif., assignors to Sheilmaker. Inc., Peta-
luma. Calif. U.S. Cl. X.R. 37-38; 61-36R; 137-i3;

Flied Feb. 16. 1973, Ser. No. 333,042 175-38; 222-68
Int. CI. B653 53130

U.S. Cl. 302- 14 8 Claims

This invention re'ates to ,in improved hydraulic system
for conveying a liquid-solids slurry over relatively long
distances without reducing the consistency of the
slurry. More specifically, this invention relates to an
improved hydraulic system that eliminates or substan-
tially reduces the number of booster or auxiliary , _____ .
pumping units needed to maintain appropriate flow
conditions when conveying a liquid-solids slurry over
relatively long distances. This is brought about by se-
lectively adding a surfactant to the slurry being con-
veyed in response to a deposition indicator that senses
the rate of settlement of solids on the lower portion of
the conduit conveying the slurry. _________

3.841.988
CONTROL FOR IMPRESSED CURRENT

CATHODIC PROTECTION SYSTEMS
James 0. Gleason, Cucamonga. Calif., assignor to Lock- Keywords: Cathodic protecton; Corrosion

heed Aircraft Corporation. Burbank. Call. prevention
Filed Mar. 12. 1973. Ser. No. 339,147

Int. Cl. C23f 13100
US. Cl. 204--196 9 Claims U.S. (1. X.R. 204-147; 204-231

A control system for cathodic protection wherein a
plurality of modules (local) consisting of an anode, ref-
erence cell mounted on a structure to be protected, such
as a ship's hull. and associated with a control circuit and - -
rectifier. In addition a remote reference cell and a master ""__...
controller are employed alone with control logic so that
when the remote reference cell reading is low the master
control provides an "on" signal to the modules. If the
reference cell voltage at the module is bclow a i:ife limit,
a cathodic voltage is supplied by the module. When the
safe limit at the module is reached the module turns off.
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OCTOBER 22, 1974

3.842.521
SURMERSIBLE DREDGING PUMP LND SHOVEL

ARRANGEMENT WITH SUSPENSION AND TOkING
MEANS THEREFOR

Giovanni Faldi, Via Forest Donati 27. Firenze. Itai. Keywords: Dredge. suction; Dredge intake;
Filed Mar. 7. 1973. Ser. No. 338.976 P

Int. Cl. E21 3/92. 3,94
U.S. Cl. 37-57 4 Claims U.S. C1. X.R. 37-59; 37-71; 172-628

A submersible dredging pump and shovel arrangement
comprising a compressed air pump and disintegrating
and conveying shovels which arc suspended and towed
along a dredging trajectory, the punip comprising . .
three cylinders arranged for being filled with the
dredged material and pumping it in sequence by -

means of compressed air cyclically fed to the cylinders ',

under the control of a distributor, each cylinder being
connected to a corresponding dredging shovel having
a front cutting edge, which in turn is provided with,- •, .
cutting knives inclined forwardly and downwardly so
as to sink in the bed being dredged.

3,542-522
METHOD FOR HYDRAULICALLY RAISING ORE AND

OTHER MATERIALS
Kurt Hotzenbcrger. Frankenthal/Pfaiz. ad Otto Schclee. Keywords: Dredge, suction; Pump

NeudtadtlWeinstrasse. both of Germany, assignors to Klein.
Schnazlin & Becker Aktiengeaelschaft. Frankenthal. Pfsalz. U.S. Cl. X.R. 37-59; 302-66
Germany

Division of Ser. No. 195,920, Nov. 3. 1971, Pat..No. 3.753,303.
This application Dec. 4, 1972. Ser. No. 312.119

Claims priority, application Germany, Nov. tO, 1970.
2055132

lot. CL. EO2 3188 ,i

U.S. Cf. 37-195 3 Claima

A plurality of containers in a riser conduit cooperate
cyclically with a main suction pump and a flushing
pump. Control valves are cyclically operated A) that
the main suction pump exhausts clear flushing water .

from one container, whereby a pressure differential is
produced for raising an ore-water mixture in the lower ' 

-  
,, ' -" -

portion of the riser conduit to the level of the con. .: . , "

tainer, while the ore-water mixture in another con- "__..
tainer is flushed through the upper riser conduit por- - . .. ,

tion to the surface level. Between two and four con- - - ,

tainers can be used for the cyclical operation so that "-., " ,. -

the ore-water mixture flows continuously out of the
upper riser conduit portion, while any contact be-
tween the material and the main suction pump and the
flushing pump is avoided.
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3.842,606
BEACH-PROTECTORS

%ade Stiles, P.O. Bo 151. Palm City. Fla. 33490. and George Keyw'ords: Bar protection; Low-cost shore pro-
V. R. Dunan. 4170 Rannolds Ase., Miami. Fla. 33133 tection; Tires; Wave absorber ',ch

Continuation of Set. No. "88.495. Feb. 4, 1969, abandoned.
This applicalion Mar. 16. 1972. Set. No. 235.446 U.S. Cl. X.R. 61-3

Int. Cl. EO2b 3"12
L.S. CI. 61- 38 9 Claims

%Mans fir cintrolnig shore drift and ero oi1 caused
hy moving water and improvements in heach proleC-
tion conswning in th use of used automobile. truck.
and other vehicular pneumatic tires, said tire, being .. , ., . -4
connected to each orier and forming ,paces within
the arrangement and means for anchoring the tires.-
where necessary. The used tires are laid as a mat cre- -- -
ating solids and wallcd voids. The mat's solids arc
unique in that they are both flexible and resilient and
aid Nature's own pattern of sand retention. Sand is dc-
posited both in and around the tires as the surf tum-
bles shoreward and again as the swash and undertow
gravitates seaward. The tires also form a flexible and
resilient barrier to protect the present beach from the
turbulent waters of the surf.

3.842.607
ARCTIC ISLANDS

Ray M. Kelseaus. and Jerry W. Siles. both of Tulsa. Okl., Keywords: Offshore construction; Offshore
assignors to Cities Service OU Company. Tuls. Okla. island

Filed July 13. 1973. Ser. No. 379.139

U.S.t. C. 2d 2100 Clains U.S. Cl. X.R. 61-36; 61-50

Artificial permafrost islands are con-

structed in Arctic sea waters to provide
offshore sites from which oil and gas wells
can be drilled. Sand and gravel are dredged No Figure

from the floor of the sea and are redeposited
at another location where an island is de-
sired. The dredging and redepositing of
sand and gravel are continued until a suit-
able insular shape and height are obtained.
Subsequently, a slurry of silt in sea water,
also obtained from the floor of the sea, is
deposited on the heap of sand and gravel.
A thickener, e.g., a gellant or a viscosl-
fler, is incorporated into the slurry to
effect consolidation of the ingredients so
that they do not flow back into the sea after
the slurry has been deposited on the island.
The water of the thickened slurry eventually
freezes upon exposure to the sub-zero tem-
peratures of the environment, thereby con-
verting the island into a permafrost
structure which serves as a solid platform
for a drilling rig, materials, equipment,
housing, storage, etc.
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3.842.779
BOAT MIOORING AND GUARD DEVICE

Harry E. Jaynf. 61t .. Old Rand Rd.. Lake Zurich, Ill Keywords: Pier fender; Small-craft moorin;
60047 dvcFiled Oct. 13. 1971, Ser. So. 188.892 device

U.S. Cl. 114-1.30 Int. Ci. B63b 21!'OO 6 Caims U.S. C1. X.R. 114-219

A boat mooring device comprising a bow.shaped
frame member with a cable or the like attached
thereto and with a slidable member supported on said
Cable and secured to a boat so that as the movement
of the water causes the boat to move up and down. as
well as in other directions, the sides of the boat will

correspond to the up and down movement of the boat
bear against the slidable member and will move it to "t . _,

and thereby prevent scuffing and damage to the boat.
Also, the device will absorb the shock incident to the
impact of the boat against. the device. -

I

3.842,917
PUMPED EVACUATED TUBE WATER HAMMER PILE

DRIVER
Serge S. Wisoisky. Sharon. Mass.. assignor to Orb. Inc.. Mar-
ion. Ohio. Keywods: Offshore construction; Pile driver,
Continuation-in-parl of Ser. No. 163.422. July 16, 1971. impact; Power, submerged source

abandoned. This applicadoo June 30, 1972, Ser.No. 267.741 U.S. Cl. X.R. 61-53.5; 173-1; 173-1Ib;
Int. Cl, EO2d 7102 175-6

U s. o. 173-90 1a Claims 5-

Driving piles with a liquid ram or spear generated in a
pumped, evacuated tube. Various configurations are
shown, including those in which the pile itself defines
at least a portion of the working chamber for generat-
ing water hammer, and others in which the working
chamber is defined at least in part by tubes other than
the pile.
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3,843,517

MfETHODS FOR ELIMIfNATION OF OIL SLICKS

Robert W. McKinney, Adelphi, Md.. Andrew L Dizon, eyod: Pluatasrto
Jr. Wickliffe, Ohli.o. and Raymond L Jordan. Bald- Kewrs Poltn:aopin

mome, Md., assignors to W. R. Grace & Co.. New York. U.S. Cl. X.R. 195-3H; 210;DIG.21
N.Y.

No Drawing. Continuation-in-part of abandoned applica-
lion Ser. No. 1.5 12, Jan. 8, 1970. This application Dec.
17. 1970. Ser. No. 99,253

InL Cl. C02b 9102 No Figure
US. CI. 2 10_11 10 Claims

In a preferred modc. cultures containing hydrocarb~on
and oil consuming microorganisms Aith or without
nutrients are adsorbed in a carrier such as clays. vermic-
ulites, silica -cis. rerlit.es and similar materials and
freeze-dried to form useful co'..psiions. These :omposi-
tions are placed on oil filni.. or layers which are on fresh
or salt water. or on beaches or river banks, or in storage
tanks. ships %inks anti so on. The carrier ndsorrhs and con.
centrates the oil in (he presence of the microorcanisms and
the microorganisms consume the oil. The microorganisms
remain viable in these con'pnsitions -vcn ifter long storage
periods. I!, ant .. '!crnaive compko:- -, rt, 1:roorganisms
may be frce~c,1rted and then adrni\ d %.it a carrier such
as clays. vermiculites, perlites. silica gels or so on.

OCTOBER 29, 1974

3.844.122
PROTECTED OFFSHORE STORAGE FACILITY

Woodrow E. Bliss. Jr.. Pittsburgh. Pa., assignor to Pittsburgh. Keywords: Breakwater. concrete; Offshore
Des 40init Steel Coffpaa . Pittsburilh. Pa. storage tank, emergent; Pollutant

Flied Apr. 26. 1973, Scr. No. 354,639 collection
Int. CI. E02b 3/00. 3104

US.C. 61-1 10 Claims U.S. Cl. X.R. 61-46; 114-.5T

In combination, a diked area in a body of water, a
floating tank moored in the diked area for storing liq-
uid of less density than fte density Of water, and a
fixed roof on the tank.
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3.844,123
DEVICE FOR PRODUCING AND PROTECTING

DEPOSITS OF SEDIMENTARY MATERIAL ON THE
FLOOR OF BODIES OF WATER

Ole Jeppe Fjord Larsen. Fasan%aenget 62, Hjerting. Denmark Feywords: Sar protection; Fabric mat; Seabed
Filed Dec. 27. 1971. Ser. No. 212.056 scour protection

Int. CI. E02b 3/04
U.S. CI. 61-3 9 Claims

Apparatus for producing and protecting deposits of
sedimentary material on a floor of a body of water,
said apparatus comprising an elongated flexible sheet ...
located beneath the surface of the water in at least
partially upwardly spaced relationship close to but ______-___-

above said floor, means for maintaining said flexible
elongated sheet so positioned, said flexible elongated - "-
sheet includes a longitudinally extending central por-
tion and longitudinally extending side portions diverg-
ing relative to said floor, where said maintaining
means are a plurality of beams transversely spanningly
supporting the underside of said flexible sheet along
spaced points of the length thereof, and means spaced
along said longitudinally extending side portions for
anchoring the same to said floor.

3.844.124
CONTROL OF EROSION

Earl Sitas Tupper, Panama City, Panama. assignor to Tup Keywords: Breakwater. concrece; Concrete
(Panama) S.A.. Panama G11). Panama armor unit; Low-cost shore pro-

Filed Jan. 23, 1973, Ser. No. 326,083 armon; W c s oreaco
Claims priority, application Great Britain. Jan. 28. 1972. tecton; ,ave absorber beach

4017/7 t. C. E2b 304 E2d U.S. C1. X.R. 52-726; 61-35; 61-37
US. Cl. 61-3 7 Claims

A length of mechanically strong material of cross-
shaped cross-section. when placed along a beach, is
resistant to tipping on wave-impact and prevents or
hinders erosion. It can be made of concrete, in the
shape of a cross of four equal arm lengths, either inte-
grally or as interlocking slotted slabs. These slabs can
also be built up into a chain of indefinite length, thus
preventingi gaps between individual members.
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3,g4125
ANTI-EROSION DEVICZ

Jimmie Driver Williams, Sr.. -03 Pritchard St.. Villiamsion. Keywords: Bar protection; Breakwater. steel
N.C. 27909 frame; Sand fence; Seabed founda-

Filed July 13. 1973, Scr. No. 379.145 tion
lot. CI. EO2b 3/04

U.S. CI. 01-3 6 Claims

Apparatus for controlling erosion of the earth primar-
ily in sound and beach areas by water and wind. The
apparatus includes a frame having a substructure to be

embedded in the earth and a superstructure for trap- a"

ping and retaining earth which is being displaced by
either water or wind. M,

ii -,I

as

3.S-.4,94 I

USE OF SULFUR FOR COMBATTING OIL SPILLS
Loyd W. Jones. Tulsa. Okla.. assignor to Amoco Production Keywords: Pollutant absorption; ?ollutant
Company. Tulsa, Okla. collection; Pollutant, surface

Filed Feb. I, 1971. Ser. No. 111,418 barrier
Inlt. CI. C02b 9I02

U.S. CI. 210-40 29Claims U.S. Cl. X.R. 210-67; 210-DIG.21

This invention relates to water pollution
control and concerns a system for combatting
the problems which occur when oil is spilled
upon a body of water. It concerns a method

in which sulfur is spread over the spilled
oil to hold the oil mass together to permit

it to be easily removed from the body of
water. In a preferred embodiment, molten
sulfur is sprayed as very fine strands over

and around the periphery of an oil spill to
enmesh the oil in a sulfur web and keep it
confined. In another embodiment, sulfur- --..----

powder is spread over the oil and tends to
hold it together. In those cases where us

sinking of the oil is the most practical
solution to the oil spill problem, greater
amounts of powered yellow sulfur, e.g.,
at least about three parts by weight of
sulfur to one part crude oil, is applied.
The oil captured by the sulfur is easily
recovered vith the sulfur and separation
of the oil and sulfur is easily obtained
by heating and gravity separation.
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3,844,94.
APPARATUS AND METHOD FOR EFFECTING

SEPARATIONS
Louis Mercuri, 11 Linda St.. Newark. Del. 19711 Keywords: Pollutace r oval vatercraftC

Filed June 17, 1972, Ser. No. 266,596
U 2t. Cl. EO2b 15/04 U.S. Cl. X.R. 21043; 210-242; 210-DIG.21

L'S. Cl. 210-73 3 Claims

This invention provides an apparatus for
separating a mixture of immiscible liquids.
A plurality of containers is provided each
of which acts as a separator and each of
which receives processed fluid by gravity
flow from the container immediately preceding
it. In effecting separations, the lighter
of the two liquids is allowed to go to the
top and the heavier of the liquids, succes-
sively containing a lesser amount of the Y
lighter in successive separators, is passed
to the next separation container. In the
separation chamber, there is a wall that
affords an opening near the bottom of the WT
container to allow flow to the next con-
tainer, each container thus, in effect,
having two chambers. The first chamber
receives the mixture containing a greater
amount of the lighter material and as separ-
ation occurs, the second chamber receives a
mixture which contains lesser amounts of the
lighter material. The second chamber con-
tains an outlet to the separation container
next to it which is shorter in height.
Thus, the separations and the flows are
effected by gravity. The lighter of the
iriscible liquids is either skimmed off the
top or, when a given separation chamber con-
tains practically all of the lighter material,
the lighter material is passed to a separate
storage means. This invention is directed
towards the recovery of oil in oil spills and
the prevention of poliution in streams, lakes
and the like.

NOVEMER 5, 1974

3,845.630
MECHANICAL REEF

Joseph Karnas. 127 Miller Rd.. Avon Lake. Ohio 44012 Keywords: Bar protection; Breakwater,
Filed July 25. 1973. Ser. No. 382,304 steel frame

Inc. CL. E02b 3104
U.S. Cl. 61-4 It Claims

A mechanical reef structure characterized by stcpwisc
arranged deflector panels having a configuration
which is effective to cause the vertically moving water
in waves to absorb its own energy so that the waves
are attenuated and the %and and other particulate mat-
ter carried by the water is deposited below and in ,,,
front of the reef.
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3.345.633
INTERCEPTOR FOR PREVENTING SHIP COLLISIONS
WITH OFFSHORE POWER STATIONS AND THE LIKE

Rland F. Hammond. Oak Ridge. Tenn.. iissitnor to The Keywords: Collision protection; Offshore
Lnited States of America as represented b the United States structure fender
Atomic Enerry Commission. Vashington. D.C.

Filed Dec. 13. 1973. Ser. No. 424,256 U.S. CI. X.R. 61-1F
Int. CL. E02b 3J20

L.S. CI. 61-46.5 1 Claim

There is pro% ided an encircling network of floating in.
terccpting elements about a fixed installation in a
body of water, each attached to radially extending an- I _-- .
chor units wherehy the network decelerates a ship or
other engaging body to prevent colliston with the in- /
stallation. The anchors are designed to move across
the floor of the body of water to produce a given drug --.- - -

whereby connecting cables are tensioned but not bro- -

ken during the deceleration...

NOVM ER 12, 1974

3.846,988
SWELL DAMPER

Jacques Edouard Lamy. Foetenay-aux-Roses. France. assignor Keywords: Breakwater, concrete; Offshore
to C. G. Doris (Compagnie Generale pour les Development caisson; Seawall
Operstlonnela des Richesses Sous-Marines), Paris. France

Filed May 9, 1973, Ser, No. 358,500
Claims priority. application France. May 10. 1972,

72.16869
[at. CL E02b 3106

U.S. Cl. 61-3 20 Claims

A device (tr providing protection against swells, in
which there is provided a curtain formed betweena
volume of water in which the swell develops and a ,
structure or a zone requiring protection, the curtain
has its base immersed in the volume of water con-

cerned and its top located advantageously above the
crest of the highest waves oscuring in the volume of
water, and offers. for the passage of the water, ducts
which have a profile flared towards the structure or

zone being protected, with a sufriciently steep gradient
of section for the water to break away front the walls
of the ducts and produce eddies which dissipate the
water energy.
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3,846.990
FLOATING WAVE BARRIER

Wallace William Bowley, Stafford Springs. Cons., assignor to Keywords: Breakwater, floating; Buoy

William Barney Ritchie. Jr.. Duxbury, Mass., a part interest mooring system
Continuation-in-part of Ser. No. 267.086, June 28, 1972,

abandoned. This application May 7, 1973, Set. No. 357,938
Int. Cl. EO2b 3.04

U.S. Cl. 61-5 14 Claims

A floating anchored wave barrier is provided
comprising a plurality of plates, each
having a relatively great hicrizontaI extent
compared to its thickness and connected by
a flexible line. The buoyancy and mass of
the plates are such that when the barrier is
pieced in water, the top plate is positioned ..* .

at or near the water surface. The remaining
plates are submerged but near the water sur-

face so that they are located within the top a

portion of the wave where the major portion
of the wave kinetic energy is encountered.
he plates are relatively thin and move ver-
itcally within the water and out of phase

with each other so that water between the
plates is placed under a compressive force
thereby reducing the vertical wave velocity
component and accelerating the horizontal
wave velocity component to form a reflected

wave and a transmitted wave. The reflected
wave reduces the kinetic energy of other

incident waves and the transmitted wave
fills in the wave trough of water past the
barrier thereby reducing the vertical wave
velocity component of the water in the

trough.

.3846.991
PILE DRIVING METHOD AND APPARATUS

Serge S. Wisotsky. cvo ORB Inc.. 89 Bullard St.. Sharon. Keywords: Offshore construction; Pile

Mass. 02067. am..gnor to ORB. Inc.. Marion. Ohio driver, impact; Pile driver,

Continuation-in-part of See. Ne. t63.422, July 16. 1971. vibratory; Pile placement
abandoned. This application June 30, 1972, See. No. 267,752

Int. CI. E02d '100, 7118. 7/20 U.S. Cl. X.R. 61-46.5; 173-1; 173-49;
U.S. CI. 61-53.5 37 Claims 175-19; 254-188

Driving of piles into submerged lands with a steadily
applied force of sufficient magnitude t appreciably
deflect the sub-soil, with or without superimposed A _ -

driving pulses.
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3,947.230
SYSTEM FOR DRIVING OBJECTS USING PRESSURE OR

TRACTION FORCES
Oskar Vive El.. Dlomquist. Enskede, Sweden, assignor to Keywords: Pile driver, impact; Pile driver,
Stabilator Akilebolag. Bromma. Sweden vibratory; Pile extractor

Filed Aug. 16, 1972, Ser. No. 280.945
Claims priorit., application Sweden. Aug. 26, 1971, U.S. Cl. X.R. 61-53.5; 173-1; 173-131;

10831/71 173-135

U.S. Cl. 173-1I l 4 Claims

An .arrangement for driving objects. such as pile% for
example. into .a receiving surface by pressure or trac-
tion torces is herein disclosed. The arrangement In-
eludes a piston-cylirider arrangement one end of
which is in force transmitting engagement with an ob-
ject to be driven into a receiving surface and the other
end of which is loaded with an anvil means. The cylin-
der space on one side of the piston is in communica-
lion with a supply source of pulsating working medium -
and the cylinder space on the other side of the piston
communicates with an outlet to enable free entry and -
discharge of the working medium. _

3.847,81S
SCOOP FOR COLLECTING A LAYER OF POlLUTIN(;

MATERIAL ON WATER SURFACES
Lucien Chaslan-Sagnis, 21 Avenue Isnia Iteali, 06400 Cannes, Keywords: Pollutant collection; Pollutant,France suction removal

Flied Jan. 3 , 1973, Ser. No. 328,310

Claims priority, application Frtnce, Feb. 4,1972, 72.05078 U.S. C1. X.R. 210-DIG.21
Int. Cf. EO2b 15j04

U.S. Ct. 210-242 3 Claims

The disclosure relate% to a device for collecting hydro-
carbons, granular materials, absorbing bodies and var.
ious polluting agent which float as a layer on the sur-
face of water such as sea, lakes, rivirs, harbours. estu-
aries. pools, etc. The device operates by producing a .,, *'
sufficiently thick layer of polluting material so that it
can be collected. It comprises a scoop having substan- :77- _0
tially the shape of a circular sector and a header with
diffusing tubes circulating water under pressure to. .
wards the rear of the scoop where it is allowed to es-
cape through a suitable opening. The thickened layer
of polluted materialwhich floats on top of water is re-
moved through a separate duct.

3.847,816
POLLUTION SUCTION WATER SWEEPER

James DiPerna, SS Foshill Ter., Staten Ibland, N.Y. 103i5 Keywords: Pollutant collection; Pollutant,
Filed Mar. 7, 1973, Ser. No. 339,38t removal watercraft; Pollutant,

lnt. C1. E02b IJIU4 suction removal
U.S. Cl. 210-242 1 Claim

A vessel equipped with an apparatus to sweep the ,ur. U.S. C1. 1.1. 210-DIG.21

face of a body of water and remove floating oil there-
from. the vessel comprising an oil tanker ship contain-
ing a series of oil collection tanks within its hold. a
floating oi harvesting ring being towed in front of the .
ship by director tup that are electronically controlled - ..
from the ship, the harvesting ring including a skimmer'
section into which gathered floating oil is sucked and
conveyed from the skimmer through intake tubes to
the interior of the ship, where it is passed into the se-
ries of tanks.
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3,848.226
HIGH CAPACITY UNDERWATER ACOUSTIC RELEASE
George R. Perez. Alexandria. Va.. assignor to AMF Incorpo. Keywords: Buoy :ooring systeti; 'nstru..ent

rated. White Plains. N.Y. retrieval
Filed Apr. 17. 1973. Ser. No. 352,023

lat. CI. B66c 1/34 U.S. C1. X.R. 9-SR; 294-83AE; 340-16C
U.S. Cl. 340-5 R 9 Claims

A high caipacity underwater acoustic release means is
described A tubular housing is provided for contain-
ing an electronic acoustic recivcr for detecting a
.:oded acoustic commnd signal and a detonation
means for ;ictuatin ,a release mechanism in responsc
to the detection of said command signal. The release
mechanism is coupled to the exterior of said rcceiver
housing and includes a pair of evenly spaced support -
plates ha ing a release linkage means disposed there-
between. The support plates extend longitudinally of ,-said receiser housing beyond both ends thercof and
are provided at one end with a shackle means for at-
tachment to a cable or other suitable means. The re- - -,-
lease linkage is disposed between said plates at said
other end and includes at least one pivotally mounted -o
release arm operatively associated with the detonation
means, and a pivotally mounted pelican hook. The
load to be released is supported by said pelican hook
until said release 4inkage is actuated by said detona-
tion means.

NOVEMIBER 19, 1974

3.848.417
SELF-RIGHTING FLOATING BOOMS

Millard F. Smith. 2 Harding Ln.. Westport. and Anthony V. Keywords: Pollutant, surface barrier
-nusaluckas. Fairfield, both of Conn., assignors to said Smith
by said Anusauckas U.S. c. X.R. 24-20IK

Division of Ser. No. 164.606. July 21. 1971. Pat. No.
3.756.031. which isa continuation-in-part ofSer. No. 815.663.April 14. 1969. Pat. No. 3.638.430. This application May 17, induce "planing" and counteract the forces which1973. Ser. No. 361,335Int. C. E02b 15104 tend to draw the floating boom beneath the water sur-

U.S. CI. 61 -I F 4 Claims face during fast end-wise deployment.' The dual fiber
core of the vinyl sheet is manufactured with relativelyA unique self-righting and quickly deployable floating thin horizontal fibers interwoven with relatively stiff.

boom capable of enduring strong winds and waves thick vertical fibers to allow the vinyl sheet to flex eas-comprises a series of polymer floats each incorporat- ily about vertical flexing axes while strongly resisting
ing a horizontally extending shelf securely attached at horizontal flexing about horizontal flexing axes.
spaced intervals to an integral composite fin of vinyl
sheet reinforced by woven polyester fibers incorporat-
ing an inter-woven core of two characteristically dif-
ferent fibers that provide the vinyl sheet with different
vertical and horizontal flexing capabilities. An exten-
sion shelf formed on each of the polymer floats pro-
vides the boom with additional buoyancy while also - -

serving as a barrier effectively containing oil and other
floating materials despite wind, choppy water and
strong waves. Furthermore, the extension shelves in-
corporate fore and aft lifting surfaces which tend to
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3.8.t8.419

FLOATING %% 'E BARRIER
allate Viliiam Bowle%. Stafford Springs. Conn.. aSSInor to Keywords: Breakwater, floating; Buoy
%. illiam H. Ritchie. Jr., DuxburN. %Ia%&. a part inIrre-t mooring system
Contnuann-in-part of her. %o. 357.938. %larch 7, 1973.

which is a continuation-in-pan of Ser. No. 267.086. June 28,
1972. abandoned. This application Juh 27. 1973. Sec. No.

-383. U6
Iot. Cl. Eo2b 3104

S.S. Cl. 61 -5 9 Claims

A floating anchored wave barrier is provided compris-
ing a plurality of bt'oyant members connected by a
tlexible line. At leat one of the members is an inverted
vessel having an annulus attached to the periphery of
the vessel. The buoyancy and mass of the members
are such that when the barrier is placed in water, the
top vessel is positioned at or near the water surface
and each vessel is partially filled with air. The remain-- . -..

ing members can be a vessel having an annulus at- 7/ ,'-7_.,
tached thereto or a disk having a relatively greal hori-
zontal extent compared to its thickness. The remain-
ing members are submerged but near the water sur-
face so that they are located within the top portion of
the wavc where the major portion of the wave kinetic
energy is encountered. The buoyant members move
vertically within the water and out of phase with each
other so that water between them is placed under a
compressive force thereby reducing the vertical'wave
velocity component and accelerating the horizontal
wave velocity component to form a reflected wave
and a transmitted wave. The reflected wave reduces
the kinetic energy of other incident waves and the
transmitted wave fills in the wave trough of water past
the barrier thereby reducing the vertical wave velocity
component of the water in the trough.

3.8-t9.46,4
UNDERW-ATER MEASURING BUOY SYSTEM

Rohert Hans Scheipner. Dusseldorf-Vennhausen: Helmut Keywords: Buoy, instrumenred; Buoy mooring
Schluler. Holubuttgen. and R3imund Germershausen. system
Kaarst. all of Germany. assignors to Firma Rheinmetall
GmhH. Duseldn-f. Germany U.S. C1. X.R. 9-81

Filed Mar. 7. 1973. Ser. No. 338.969
Claims priority application Germany, Mar. 9. 1972.

2211333
(nt. Cl. GOld 1O.: 563b 21152

US. Cl. 73- 170 A 7 Claims

An auxiliary device to be applied under water for the 5

determination of physical or chemical characteristics - .
in waters, which comprises a measuring buoy-system.
A device for retaining floating in a predetermined im-
mersion depth the measuring buoy-system. The latter
comprises a plurality of cylindrical and prismatic cells.
respectively, jointed to a unit, for reception of meaur-
in, device.
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3,848.682
VFREE-FALL CORM

John C. Pavne. Long Island City, N.Y., assignor to Leslie J. Keywords: Instrument retrieval- Sampler,
Pasne. Arlington. Va.. a part interest seabed-driven core

Filed Aug. 29. 1972. Ser. No. 284.567
Int. Cl. Elb 7112 U.S. Cl. X.R. 175-58

U.S. Cl. 175-5 6 Claims

This invention is darected to an apparatus utilized for
extracting earth cores from sub-sea formations. In par-
ticular, the apparatus may be dropped from a carrier
vessel, whereupon it descends as a completely self 1
contained unit to the ocean bottom. After penetration
and extrusion by the apparatus in the ocean bottom an
automatic condition-responsive device facilitates the
extrication of the apparatus from the marine bottom
by providing a sufficient buoyant force to lift the ap-
paratus to the ocean surface.

NOVENBER 26, 1974

INFLATABLE BARRIER FOR SLBSTANCES FLOATING
ON W ATER

Paul Pres,. Box 1002. Toms Riser, N.J. 08753 Keywords: Pollutant, surface barrier
Filed Ma.y 5, 1973. Ser. No. 363.954

It. CI. EO2b J,04 .1 04
U.S. Cl. 61- I F 4 Claims

A floating barrier for suhstances fnwitnng on water
having: a series of inflatable chambers, with plural L. ,, . , -
subchambers. disposed in end-to-end relation: a flexi-
ble skirt depending from the chambers; and tensimn*_ .--...
members on each side of the barrier. -... ..
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3,849.990
ANTI-HEAV.E PROTECTIVE SYSTEM

JJcques Edouard Lamy, Fontenay-Au%-Roes. France. as- Keywords: Breakwater, concrete; Offshore
sifnor to C. G. Doris Compaignie Generale pour les Dete- caisson: Seawall
'o.pe niLfs Operationneis des Richesses _aus-Mt.rine,
P3ris. France U.S. C1. X.R. 61-4; 61-49

Filed Jan. 17. 193. 5er. No. 324.305
Claim% prioritv. .applic3iinn France. Jan. 18. 19'2.

72.01560
Inlt. Cl. Eu2b . oo

L.S. CI. 61-3 II Claims

Anti-heave protective system including especially de.
signed means adapted to slow down ascending and de-
scending water flows against an obstacle exposed to
wave and heave action. These means include material -
elements such as studs, blade portions or a colonnade
on which string-courses have been placed, constituting
in front of the obstacle, projecting energy dissipating -.
elements over a depth suicient to penetrate beyond -- _. -- - -i
the limit layer of the water mass moving upwards and
downwards against the obstacle.

3.549,993

IETHOD FOR CONSTRt ('TIG SEA ICE ISLANDS I%
COLD REGIONS

Joel P. Robinson. Los Angeles. and Paul J. Durnini, La Habra. Keywords: Offshore construction; Offshore

both of Calif.. assignors to Lnion Oil Company of California. JS.a%'.; ,ce StTUCt'a.r s
Los Angeles, Calif.

Filed Ju 23. 1973. Ser. No. 382.006 U.S. C1. X.R, 61-1; 61-36A; 62-1; 62-260
Int. C. EO2b 17,00. F25c 1:02

U.S. Cl. 61-46 10 Claims

A method for constructing sea ice islands in cold re.
gions in which a water impervious membrane is placed
on the surfacc of a lloatinp sheet of natural ice and sea
water is thereafter deposited on the membrane and ,l-
lowed to freeze to fonn an ice body having a mass
such that its draft is greater than the water depth.
whereby the ice island is permanently grounded. Brine
is drained from the ice biody through wells penetrating - z241

the upper portion of the ice body above the mem- - .* I

brane. Alternatively, sea water can be frozen directly
on the surface of thc natural ice until the ice sheet is
thickened sufficiently that the bottom of the ice is just
above the marine floor. The ice body is cured at ambi-
ent conditions to allow brine to drain from the bottom
of the body. Next, a water impervious mnmbrane is
applied to the surface of the ice body and additional
sea water frozen thereon to thicken the ice body suffi-
ciently to ground it on the marine floor and to raise
the surface of the body above the surrounding floating
ice. Brine is drained from the upper portion of the ice
body above the impermeable membrane through wells
penetrating this portion of the body.
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3.849.994
GLIDE BASE AD METHOD FOR SETTIG SAME

Ed O. Seabourn, %orfolk. England. assignor to Phillips Petro- Keywords: Offshore construction; Seabed founda-
leum Company. Bartlesille. Okla. tion; Seabed oil, process scructure

Filed Sept. 24. 1973. Set. %o. 400.162
Int. Cl. E21b 43 (). B63b 25 O0 U.S. Cl. X.R. 61-63; 166-.5; 166-.6; 175-7

U.S. CI. 61-46.5 10 Claims

A frame having an opening therethrourh i'
secured by a first meana to a drilling -.eans
positioned in said opening. A second means
is provided for severing a portion of che
first means in response to movement of the
dilling means through the frame for releasing
said drilling means from said frame. -

3.850.128

Jack Lovell, McLean. Vs., assignor to Ocean Science and Engi- Keywor'ds: EmbedmeaCf anc.bor
seering. Inc.. Rockville. Md.

Filed July 16. 1973. Set. No. 379.707
Iso. Cl. B63b 21/126

U.S. Cl. 114-206 R 4 Claims

An anchor assembly for embedment into a formation - r
beneath a body of water, comprising an anchor sec-
tion having an elongated hollow shaft and radially ex-
tending tapered plates attached to the lower end -7_=

thereof, a vibratory drive unit and a releasable cou-
piing for connecting said drive unit to said shaft. The
vibratory forces fluidize the sea floor whereby the an-
chor tends to sink by its own weight. After embed-
ment, the coupling is deactivated to permit retrieval of
the drive unit.
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DECEMBER 3, 1974

3.851,476
METHOD AND APPARATLS FOR BREAKING WAVES

Morgan Llewellyn Edwards. 5933 Corsica Dr.. Daton, Ohio Keywords: Breakwater, 3teel frame; Seabed
45424 foundation

Filed No,. 29. 1972. Scr. No. 310.422
lnt. CI. EO2b 3:04 U.S. C1. X.R. 61-4

U.S. CI. 61-I R 5 Claims

A platform is supported beneath the surface of a body
of water and may be remotely raised ot lowered to a
height causing waves passing thereover to break.
Means are also provided to rotate the platform for fur-
thter controlling the manner in which the waves break.

3.851,477
DEVICE FOR PROTECTIG WORKS AGAINST LIQUID

MASSES
Jean Claude Romain. Paris. France. assignor to Michel Le- Keyvorda: Concrete arseom unit

court; Bernard Grenot. both of Paris, France and Projetud,
Paris. France U.S. C1. I.R. 6.-37

Filed Jan. 31. 1973. Ser. No. 328.283'
Claims priority, application France, Mar. 9. 1972. 72.08174

Int. CI. EO2b 3112
L.S. Cl. 61-4 4 Claims

This block for protecting fixed or floating works
against the impact of moving liquid masses, for exam-
pie waves, comprises a pair of convergent elongated /
elements forming together a kind of bow directed to-
wards the wavelfront to be deadened, and one or more
complementary elements connected to said bow to
constitute seating means for the complete block. The 4,

free ends of these elements are provided with protru.
sions or the like. preferably of substantially frustoconi-
Cal configuration, for interlocking the blocks disposed
in any suitable order or arrangement.
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.g .8482
SECTIONALIZED LEG FOR DRILLING PLATFORM AND

METHOD OF ASSEMBLING SAME
Richard L. LtTourneau, and Chester G. Hall, both of Long- Keywords: Offshore platform, jack up;

iew, Tex.. asignors to IHC Holland-Le Tourneau Marine Cffshor, platform, le,,
Corporation, Kilgore, Tex.

Filed May 25, 1973. Set. No. 363.997 U.S. C1. X.R. 52-123; 52-637; 403-368
InL CI. E02b /7100

U.S. Cf. 61-46.5 11 Claims

A leg or spud structure for a jack-up-type offshore
drilling platform has longitudinally separable sections
of triangular or other polygonal cross-section, includ.
ing longitudinal comer chords one or more carrying
driving means. Joint structures separably secure to-
gether the pairs of abutting chords with the mating
rack sections accurately aligned and timed.

IL.

3.851.490Jq

CONTRI.TION PILE HAVING FLLLO tIECTION
MEANS

Kunijiro Matsushita. To.-nkaoa. Japan. amignor to Kumagai Keywords: Pile driver, water jet; P ile,
Gumi Cmtpan Limited. F-ukui-hi. Japan steel

Filed Apr. 4, 1973. Set. No. 347.977
Claims priorityapplicationJapan.Juv 28,1912,47-76256 U.S. C1. X.R. 175-67

Int. Cl. EO2d 71214 E21b 7118
U.S. Cf. 61-53.74 . Claims

A construction pile comprising a hollow cylindrical
body. First fluid spray nozzle means including a plural.
ity of radially inwardly and downwardly directed noz-
zle openings provided at one end of said body, conduit
means provided in said body for supplying water X g

under pressure to said first nozzle means, second noz-
zle means provided in said body and including a plu- s ,2
rality of radially inwardly directed nozzle openings.
and conduit means provided in said body for supplying
pressurized air to said second nozzle means, whereby
the pile can be driven into earth by discharging water
under pressure through said first nozzle means to form
a bore through which the pile can be advanced with a go
minimum resistance, and simultaneously discharging g
pressurized air through said second nozzle means to
agitate fluid entrapped in said pile so as to prevent the
interior of the pile from being clogged by soil.
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APPARATUS .ND METHOD FOR OFFSHORE
OPERATIONS

Glvn E. Cannon: James I. Kruver: Theodore A. Short. and Kciwords: Embedment anchor: Seabed ojDeline
Beojamin L JoDe. all of Houston. Tex., aSsignors to ea°cope placement; Seabed trencher
Services. Inc.. Houston. Tex.

Continuation of Ser. No. 184.728. Sept. 29. 1971. abandoned.
This applican Mnay It. 1973. Ser. No. 361.810 U.S. Cl. X.R. 61-7:.3

Ing. CL FI6 i/00
'.S. CI. 61-69 R 20 Claims

A new and 'moroved s'-stem, avparatu& and
method for performing operations on the
floor of the sea or other underwater locations
utilizes a combination of tension devicer fcr
maintaining work bodies in desired posi:-tons
while also permittInR -'iewine cf such under-
ulater operations b': "mote contro! te!v 3,1n -
cam.era or other cperaticns.

3.852.705
SONAR DEPTH TRACKING SYSTEM

William R. Backman, Jr.. Portsmouth. and George M. alh. Keywords: Sonar, depth sounder
Middletown. both of R.I.. assignors to Rytheon Compan).
Lexington. Mass.. by taid Georte M.. Walsh u.s. Ci. 1.1. 343-7.3

Continuation of Set. No. 146.729. Na. 25, 1914. abandoned.
This application Mar. 26. 1973, Ser. No. 345,026

lot. CL GOls 9/68. 7166
U.S. Cl. 340-3 It 22 Claims . -.

A system, selectively responsive to the first, peak, or
last portion of a radiant energy signal for displaying a .-
gate which brackets the radiant energy signal and also
provides means for inhibiting the generation of such- .

signal during a preset time interval preceding the gate. ; .

Means are also provided for automatically widening ."- - - : -

the gate and repositioning the gate to insure tracking ...

of the radiant energy signal. The system is particularly _ . . _.-
adapted for monitoring a sonar depth recording to
provide audible and visual alarms when the sonar data . - -r- - "
becomes excessively noisy and during sudden changes
in the water depth.
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3.852,708
MULTIPLE ELEMENT PHASED ARRAY WITH SHADED

SUB-ELEMENT GROUPS
Richard 0. Doolittle. Washington. D.C., and John A. Dorr. Keywords: Seismic hydrophone array;

Crofton. Md., assignors io Chesapeake Instrument Corpora- Seismic streamer cable
tion, Shady Side. Md.

Filed Jan. 24, 1972, Ser. No. 219.939 U.S. Cl. XR. 340-6R; 340-15.5CP
lat. CI. GOlv 1138

L.S. Cl. 340-7 R 19 Claims

An array of grouped transducer elements (i.e., groups length. Thus, a single group of sub-element hydro.
of sub-elements with each group connected together phones connected together may act as only a single

in parallel to act as a single array element) is disclosed element with respect to the longer wavelength acous-
for use in a towed hydrophone array where the wave- tic waves of interest while at the same time the group

length of unwanted noise signals has been discovered will act as an array with respect to the tow noise prop-
to be much shorter than the wavelength of signals for agating axially along the towed linear array. Accord-
which a response is desired. In such a towed array, ingly, each group of transducers is shaded either by
each group of sub-elements itself acts as an array with physical spacing and/or by proportioned hydrophone

respect to the shorter wave length tow noise signals sensitivities etc., to result in minimizing the end-flre

and improved performance of the overall (i.e.. greater responses of the groups for the unwanted tow noise

signal-to-noise ratio) oomposite array of elements is signal.

achieved by shading individual groups of sub-elements
to minimize their responses to the unwanted noise sig-
nals. The exemplary embodiment is directed to a lin. . "_.__,

ear towed array of hydrophones intended for use in
liquid mediums. When such an array is towed through , , ., .,

the liquid medium, it has been discovered that so- /
called -tow noise" is generated and propagated me-
chanically along the physical structure of the array at
a relatively low velocity whereas the acoustic waves -

travelling in the liquid medium (for which a response
is actually desired) travel at a much higher velocity
and therefore have a correspondingly greater wave.

DECEMBER 10, 1974

3.852.964
FLOATING ANTI-POLLUTION DEVICE

Loul Bala. Epernay, France. assignor to Klebet-Colombes. Keywords: Pollutant debris; Pollutanc,
Paris. Frame surface barrier

Filed July IA. 1972. Setr. No. 271.825
Claims priority. application France. July 15. 1971, U.S. cl. X.R. 61-5

71.2604,3

Int. Cl. E02b 15104. 3106
U.S. Cl. 61-1 F 18 Claims

A floating anti-pollution device such as a barrage or
barrier which is intended to stop materials and bodies
floating on the surface of water and which includes a
skirt provided with suitable ballast supported by float
elements; means arm provided to permit a change in
the height of the skirt in such a mamer as to vary the
draught of the device. I
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3.852.965
FLOTATION TYPE WATER SWEEP BOOM AND

METHODS
Chris H. Rudd. 824 Lulon Dr.. Glendale. Cali(. 91206 Keywords: Pollutant collection; Pollutant,
Continuation of Ser. No. 207 ,187. Dec. 13. 197 t. sh~ndoned. surface barrier

This application Oct. 31, 193. Ser. %a. 411.277
Int. Cl. E02b 15104

L.S. CI. 61-I F 20 Claims

A I'loating boom apparatus adapted to collect floating
material and elements, such as oil. in water by being
towed laterally through the water from each end of
the boom wherein a Curtain extends downwardly in
the water from a floating surface barrier with the
upper portion of the curtain being impervious and the
lower portion being open for the passage of water
therethrough. The boom is towed by two lines, one ex-
tending through the floating surface barrier and the
other connected along the lower extremity of the cur-
tain. and the lower line is pulled in advance of the /
upper line.

3.852.968
TORSION-MODE BREASTIG DOLPHIN

MtteJ. HoleN.Jr.. S367SNassachusettsAve.. Lexington. Mas.. Keywords: Pile dolphin; Pile, steel
02173

Filed Nov. 19. 1973. Ser. No. 417.326 U.S. C. 1.R. 61-48
Int. CI. E02b 3122

I.S. CI. 61-46 16 Claims

A breasting dolphin is provided wherein a significant
portion of ship docking forces are absorbed by torsion
in individual piles of the dolphin. Torque arms secured
to each of the piles and extending horizontally there-
from receive the initial force of an impacting ship and
apply this force to torsion loading of the piles. The
outer ends of the torque arms are spaced from and ex-
tend beyond companion piles so that %nusually heavy
horizontal loads cause the outer ends to contact re-
spective companion piles. exerting thereafter a bend-
ing moment on both the tontacted pile and the pile to
which the torque arm is attached.

3.852.969
OFFSHORE PLATFORM STRUCTURES

Robert G. Gibson, and Samuel C. Canuba. both of Houston. Keywords: Offshore construction; Offshore
Tex.. assignors to Fluor CeTorratios . Los Aniteles. Cult, platform, fixed; Offshore plat-

Filed May 4. 1973. Ser. No. 357.446 form, lbg
Int. CL. EOZb 17/00

U.S. CL 61-46.5 6 Claims

This invention relates to the construction of offshore
platforms on selected sites on the sea floor. The *, "
method includes transporting to the site at least one - ': ."*
center column and at least three batter columns.
erecting the center column so that its upper end ex.
tends above the water's surface and its lower end is
fixedly secured to the sea floor, and then erecting the . * , ."

batter columns around the center column in bracing
relation to the center column and to each other , -
thereby forming a support structure, and constructing
a working platform on the erected support structure.
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3.852.971
PILE STRLTLRE

Lindsey J. Phares. Sugar Land. Tea.. assignor to Raymond Keywords: Grouting; Pile-driving shoe;
International. Inc.. Houston. Tex. Pile, steel

Filed July 12, 1973. Ser. No. 378.417
Int. Cl. E02d 562 U.S. C1. X.1. 61-41; 61-53.74

U.S. Ct. 61 -53.58 12 Claims

This invention relates to a pile structure and the
method of forming a pile structure in situ which in- -
cludes a pile having an annularly shaped band portion
mounted adjacent the lower end thereof that supports
an annular manifold on its upper surface, the manifold
having a plurality of spaced upwardly directed nozzles.
Grout tubes extend from near the top end of the pile
downwardly djacent the pile walls to the manifold. "
When the pile is driven into the earth, grout is simulta-
neously forced through the grout tubes into the mani- :i 2--
fold and upwardly out through the plurality of nozzles
to completely fill the annular space between the walls
of the pile and the adjacent earth. Upon completion of ..
the driving operation, the flow of grout is terminated
and the grout is allowed to set-up and form a bonded
interface between the pile and the adjacent earth.

3.852.972
SUBMERGED PIPELINE BURIAL APPARATUS

Robes Holberg, 08 W. Bough Ln.. Houston. Tex. 77024 Keywords: Seabed pipeline placement; Seabed
Filed May 17. 1973. Se. No. 361.151 trencher

int. CL EO2I 3106
U.S. CL. 6t--2.4 " Claims U.S. C1. X.. 37-62

The present invention includes a submerged pipeline
burial apparatus comprising a support structure car-
ried along the pipeline by a movable carriage and a
plurality of inclined augers supported by the structure
with their forward ends beneath the pipe and their
rear ends above the pipe for cutting or digging bottom
material from beneath the pipe to form a trench in
which the pipe is buried. The undercut material is de-
posited on the bottom adjacent the trench where
water currents and wave motion will subsequently fill
the trench to cover the pipeline.
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3.852.997
METHOD AND APPARATUS FOR MONITORING

POLLUTION Of 44ATIRAL 'A ATERS
Robert Hor,sih. Pismouth. Mi., asignor to Enmirossmeustal Keywords; Pollutant 1110siurseent

Research Institute of %tichillsn. Ann Arebor, Mitch.
Filrd Feb. 9, 1973, Ser. No. 33 1.300 U.S. C1. X.R. 73-61.3

mI. Cl. COln 23uoo
L S. Cl. 73-61.1 R 14 Claims

Wet blub temperature readings are used to determine
the presence or r'ollutants which differ significantly in
evaporative rate from that of the natural water which
they pollute. Liquid from a portion of the natural :4
water which may become polluted is used to wet one
temperature sensor while natural water which cannot
simultaneously be polluted is used to wet another tern-
perature sensor. The wet bulb temperatures of the two
sensors are compared to determine the presence or
pollutant.

3,8113.084
DOCK AND WHBARF VENDERtS

Mordecai Kedat. 3.4 Kafrisim Si., Tel Baruch. Israel Keywords: Pier fendler
Filed May 25, 1973, Set'. No. 364,118S

Claims priority. applicaion Israel. May 26, 1972. 39555 U.S. C1. 1.5.. 61-48
Iot. CL E82b 3122

U.S. CI. 114-219 3 Claims

The present invention relates to dock and wharf fend-
ers comprising scissor-like moving pairs of lever mem-
bers which are connected, at a common point.
hingedly to a wale, the opposite ends of each pair
being connected in spaced relationship to one another
to a longitudinal member which is adapted to be
fixedly attached to the dock wall, these spaced ends of "
the pair of levers being slidingly connected with the
longitudinal member and acting against rubber buffers
provided within or on the longitudinal member.40
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DECEMBER 17, 1974

3.844.333
METHOD FOR DETERMINING DIRECTION AND SPEED

OF OCEAN CI RRENrs
Joeph D. Richard, 3613 Loquat Ave.. Miami. Fla. 33133 Keyordn: Current mauresent

Filed Apr. 25. 1973. Ser. No. 354.368
Int. CI. GOld 1/00 U.S. C1. X.R. 73-189

L.S. Cl. 73-170 A 8 Claims

A method for measuring from a moving vessel the
speed and direction of ocean currcnts relative to the
earth's surface. A turning maneuver of the measuring
vessel within an ocean current resulus ih acceleration _ A
changes which are measured and recorded. The ves- ,,,

sel's heading and turn rate are also recorded along -,------. 

with a time base. From the recorded information, cur- 41r
rent direction is determined from the vessel's heading ..

which coincides with a null in the measured accelera.
tion. Current speed is determined from the magnitude
of the acceleration signal and the turn rate.

3.855.152
PREPARATION OF PERLITE-ASPHALT-FIBER

COMPOSITIONS FOR SEPARATING HYDROCARBONS
FROM %%ATER

Paul Preus. Toes River, NJ. 0&753 layvords: Pollutant absorption
Divnion of Ser. No. 83.6W0. Oct. 24. 1970. abandoned. This

applicatio Sept. "-. 1972. Ser. No. 292.86 U.S. C1. X.R. 210-36; 210-40; 210-DIG.21;
Int. CL. I)J tI1!3 252-425o.5; 252-427

LIS. Cl. 252-430 2 Claims

A compound for separating organic liquids. particu.
larly hydrocarbons from an organic liquid-water sys-
tem including a lx)se mass of expanded perlite mixed
with clays and a fiberous filler formed by demoisturiz. No Figure
ing an aqueous suspension of the compound and com.
muniting the demotsturized mixture.

The compound is introduced into, or contacted by,
the organic liquid-wales system to selectively absorb
the hydrocarbon whereupon the compound and the
hydrocarbon absorbed therein are mechanically
separated from the system.
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DECEMBER 24, 1974

3JSS.809
UNDERWATER OIL STORAGE TANK AND METHOD OF

SUBMERGING SAME
Randolph E. Wesding. Houston. Tex.. assignor to Gulf Oil Keywords: Offshore construction; Offshore

Corporation. Pittsburgh. Pa. storage tank, submerged
Continuation of Ser. No. £52,715. June 14. 1971. abandoned.

This application Aug. 3, 1972. Ser. No. 277,698 U.S. Cl. X.R. 114-.5T
lot. Cl. EO2b 17100; 865d 89110

U.S. Cl. 61 -44.5 7 Claims

A submerged tank for location on the sea bottom has
upwardly opening ballast chambers. The ballast cham-
bers have a bottom member that rests directly on the
sea bottom. The storage tank is open to the entrance
of water into the lower portion of the storage com-
partment of the tank from the surrounding waters
whereby pressure within the tank and in the surround-
ing water is substantially equal. In a preferred embodi.
ment the tank is of annular shape with a central ballast \
chamber and an outer ballast chamber surrounding
the storage compartment. - ., .

The tank is filled with a liquid of lower density than - o.
sea water to give it sufficient buoyancy to be floated , , ....
to the desired site and is sunk at the site by
displacement of low density liquid with sea water.
After location of the tank on the bottom, the ballast
compartments are filled with ballast to secure the tank
on the sea bottom.

DECEMBER 31, 1974

3.857.247
OFFSHORE TOWER ERECTION TECHNIQUE

Lindsey J. Phares. Sugar Lane. Tex.. assignor to Raymond Keywords: Offshore construction; Offshore
International, Inc. Houston. TeL platform, fixed; Pile placement

Filed Feb. 6, 1974. Ser. No. 440.122
IDL CL EO2b 17104, EO2d 2tOO U.S. C

1
. .I. 61-53.5

U.S. CL 61-46.5 6 Claims

An offshore lower is erected by positioning an open
framework template on a sea bed* jacking a construc- ta *N
tion barge up onto the template out of the water, in-

stalling anchor piles securing the lep of the template , 13.

to the sea bed by operations carried out from the
raised barge, lowering the barge and thereafter raising
a large platform up onto the template.
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3.857.248

PLATFORM LEVELING DEVICE
Henry A. Rutter. 920 W. 10th. Claremore. Okla. 74017 Keywords: Small-craft service structure

Filed Mar. S. 1973. Ser. No. 339.277
[aLCL163cSOO U.S. C1. X.R. 61-48; 61-67; 114-45; 214-IA

U.S. CI. 61-65 2 Claims

A platform leveling device for use on apparatuses with - - -

hoisting means and the like and comprising platform
suspension means for movably attaching the plaiform.-
to the apparatus, leveling means operably connected
between the platform and the suspension means for
m.intaining a constant attitude of the platform during - -

a hoisting operation regairdless of the load distribution .

on the said platform.

3.857.250
LNDERW ATER VEHICLE FOR LAYING UNDERGROUND Keywords: Seabed pipeline placement; Seabed

C.ABLES AND PIPELINES trencher
Vincenzo Di Tetla, Capella di Torre Gavea. and Adollo Ro-

dithiero. Venezia. both of Italy, assignors to Tecuomsre
S.p.A. Venezia, Italy

Filed Apr. 4. L973. Ser. No. 347,542
Claims priority, appliration Italy, Apr. 7. 1972, 2285I72.

lot. C. E021 106
U.S. Cl. 61-72.4 6 Ctais r -. * .

A self-powered submergence vehicle is provided with
digging tools for entrenching previously laid pipelines
on the like. Movement of the vehicle is controlled
through the sensing of the position of the pipeline so
that deviations in the movement of the vehicle relative
to the pipeline are automatically compensated for. -<. /

3,8S7.651
PUMPING UNITS FOR CYCLONIC ELEVATOR

Anthony 1. Brune. 4333 Dawson Ave.. San Dteo.Calil. 92115 Keywords: Dredge, cutterhead; Dredge,

Continuation oSer. No. 155.750. June 23.1971. abandoned. suction; Dredge intake; Pump
This aplikataio July 26. 1973. Ser. No. 332.823

n t.CL F04f 5/42 U.S. C1. 1.R. 37-61; 302-15; 302-58; 417-163
USq. CI. 417-171 5 Claims

Coaxial pumping units for cylindrical cyclonic eleva-
tor tubes in which a manifold circumscribing the latter
for supplying fluid under pressure thereto has commu-
nication therewith via an annular transition ring pro-
vided with a plurality of circuwfeentially spaced jet
orifices set at inwardly and circumferentially directed .. . .

compound angles for ejecting vortically directed jets 2

of fluid under pressure through the tubular elevator to
effect transportation of comminuted andior fluid ma-
teria through such tubes.
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2. 1975

3,858,402 to 3,930,168

JANUAPY 7, 1975

3,858.402

OIL STORAGE TERMINALS
Rowland Baker. Somerset. and Gordon Norton. Epping. both Kevwords: Offshore storaie :ank, -MerZenC

of England. assignors to The Balasea Group Limited i for-
merlv Seaward Structures Internationali. Cambridge, En. U.S. C1. X.R. 114-.5T; 220-18
gland

Filed Jan. 17. 1973. Ser. No. 324J03
Claims priority, application Great Britain. Jan. 18. 1972.

2294/72
lat. Cl. B651t 510, 663b 35100

L.S. CI. 61-46.5 6 Claims

A method of and terminal structure for oil storage at
sea are characterised in that the structure is con-
structed as an elongated closed vessel, internally sub-
divided into separate compartments which have flood-
ing valves enabling the structure to float like a ship for
towing to its site of use, and then to be flooded se-
quentially with sea water to cause the vessel to tip to a
vertical attitude and settle on the sea bed, being
grounded by its own weight. Oil is stored in the com-
partments with concomitant displacement of sea wa-
ter, and the vessel can. be exhausted of liquid and re-
floated for removal if desired.

JANUARY 14, 1975

3,859.796
SUBMERSIBLE OIL BOOM

Robert A. Beasao, Cohamt, Mass. asuipor to Submarine Keywords: Polluanr, surface barrier
Engineering Auedales. Inc_ Coluaset. Mas.

Coatinuation-in-part of Ser. No. 222,867, Feb. 2. 1972, Pat.
No. 3,318.708. This application Mar. 27. 1974. Ser. No.

455.198
IAt. CL EO2b 13104

U.S. Cl. 61-1 F 16 Claims

A submersible oil barrier or boom capable of enclos-
ing an area of water surface, said barrier being made
up of sections each comprising a solid vertical dam I
and substantially continuous flotation elements ex.
tending laterally from opposite sides of the dam, the
barrier being submersible, that is, selectively floatatii.
ble and sinkable so that the barrier may be sunk for
passage of an oil tanker or the like thereover and sub. s 7'
sequently aPin floated to enclose an area including
such tanker for confining oil spills.
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3.3591797
OIL BOOM

Ray R. Ayers. Houston, Te., assignor to Shell Oil Company, Keywords: Pollutant, surface barrier
Houston. Tex.

Continuation o( Ser. No. 95.649, Dec. 7, 1970, abandoned.
This application Sept. 26. 1972. Ser. No. 292,388

l. Cl. E02b 15104
U.S. Cl. 61-1 F 2 Claims

Apparatus and method for controlling the spill of a
polluting liquid on a water -surface, the apparatus
being composed of a vertical skirt of corrugated mate-
rial supported at intervals along the length of the skirt
by outriggers which function to support the skirt by
floats held spaced from the skirt; the method involving
uncoiling a skirt of corrugated material, attaching out-
rigger connected floats at intervals along the length of
the skirt, and deploying the skirt, outriggers and floats
into the water around the pollutant spill.

3,859,803
ANTI-SCOUR MEANS FOR SUBMARINE STRUCTURES Keywords: Seabed foundation; Seabed scour

Kristen I. Pedersen, Scarsdak. and William F. Cavanaugh, protection
Rockv ill Center, both of N.Y., assgons to Sofec Inc.. Hous-
to. Tea. U.s. cL.I. 6 .- .

Filed Dec. 17, 1973, Set. No. 425.229
Int. CL E02d 29100

U.S. CI. 61-46 10 Claims

An anti-scour skirt is pivotally secured to a structure
installed on the sea floor or a water bottom so as nor-
mally to extend outwardly from the structure and rest
on the sea or stream bottom for preventing scouring P il
or washing by water action of sand and other bottom -
material from around and beneath the structure. The
skirt structure is circumferentially deformable so that
it can be pivoted upwardly to a compact position adja-
cent the structure to facilitate transport through the
water.

3,859.806
oFFSHORE PLATFORM

Arthur L. Guy, Hoatiorn Tex, sad Joake B. Rtabe, Jr, Sabak. Keywords: Offshore construction; Of fshore
Malaysia. asignr to Exso Production Research Con- platform, fixed
pony, Hlona. Tea
Continaatio-in-part of Se'. No. 286,374, Sept. S. 1972. U.S. C1. X.R. 1.14-77; 285-286

abandoned. This appllcatiao Oct. 1, 1973, Ser. No. 402,661
lot. CL E02d 21100; B63b 35140

U.S. CL 61-46.5 t4 Clims

A method for joining two or more jacket or substruc- at which point it is anchored by driving piling through
lure components of an offshore platform in the water the jacket's hollow legs into the sea floor, following
to form a single jacket unit. An offshore platform. is which the deck of the platform is placed or stabbed on
located in deep water by dividing a jacket or support the anchored jacket.
of extensive length therefor into at least two sections
which have only sufficient buoyancy to.float at water
surface when the sections are launched from at least a
vessel at a selected location. The sections are aligned

and connected together. Guide means ensure proper
alignment of the legs of the sections. Access tubes
from the surface of the water to the hollow legs permit - - - - ,
direct internal welding in securing the legs of the see- az
tions together. The sections are then sunk at the se-
lected location titil the jacket is in an upright position
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3.859.949
ENVELOPE FOR UNDERWATER CABLE, DRAG ROPES

OR THE LIKE
Dietrieb Tousmint. and Frank Meyer. both 91 Bremen, Get- Keywords: Towing cable

many. assignors to Vereinite Fluigtechniscbe Werke-Fokker
Geselischalt mit beschrankter Haitung. Bremen. Germany

Filed Sept. 28. 1972. Set. No. 292.917
Claims priority. appication Germany, OcL 5. 1971,

2149592
Inlt. Cl. B63b 21/00

U.S. Cl. 114-235 F 12 claims

Cable and drag rope jackets are constructed from ,
snapped together strips having streamline profile, and
joints only at the leading and trailing edges of the pro-
file. Each strip has recesses which mutually cover each
other upon assembly to receive one or more cables or ,

a rope.

3.860,5 I9

OIL SLICK SKIMMER
Danny J. %eatherford. 7250 N. 41st Ave.. Phoenix. %riz. Keywords: Pollutant removal watercraft;
85021 Pollutant, suction removal

Filed Jan. 5. 1973, Ser. No. 321.281
Int. Cl. E02b 15'04 U.S. Cl. X.R. 210-DIG.21

U.S. Cl. 210-242 3 Claims

A boat or barge with hull appendage for skimming oil '-." -

slicks or other pollutants from bodies of water and re-
lated equipment for facilitating the oil-water separat-

ing function.

Y - .- *, .

3.860.899
STRUM NOISE REDUCING DEVICE

Francis W. Watlington, Coraita Pembroke. Bermuda. assignor
to The United States of America as represented by the Secre- Keywords: Seismic hydrophone; Towing cable
tary of the Navy. Washington. D.C.

Filed. Oct. 8, 1968. Ser. No. 766.382 U.S. Cl. X.R. 340-71
Int. CL GOIs 7/66

U.S. CL 340-3 T 6 Claims

A device for reducing noise in a towed hydrophone
system caused by cable trum is provided by produc-
ing a signal that is proportional to the strum signal but
is uninfluenced by the acoustic signal. A geophone, an
accelerometer or a strain gauge may be suitably posi-
tioned to be sensitive only to the distortion caused by
cable strum. The strum signal thus detected is intro-
duced in opposition to the combined acoustic and
strum signal received by the hydrophone so that strum
noise in the acoustic signal is erased or substantially
deleted.
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3.860.987
DEVICE FOR APPLYING A PROTECTIVE COATING TO

AN IMMERGED SURFACE
Peter Bolli, and Jean-Jacques Asper, both of Geneva. Switer- Keyworda: Coating; Structure repair

land, assignors to Battelle ,itemotial institute. Carouige,
Switzerland U.S. Cl. X.R. 15-50R; 15-180; 117-IIC;

Filed May 8, 1973. Ser. No. 358.343 118-200
Claims priority, application Switzerland. %lay 10, 1972,

00917 2
IoL CL A46b 13/04

U.S. Cl. 15-29 6 Claims

A coating applicator for the painting of underwater
surfaces comprises a rotary brush whose hollow body,
mounted on the shaft of a driven motor. has a cham- -

ber communicating with a source of paint under pres-
sure. A bunch of bristles on the brush body is supplied
with paint from the chamber via flexible tubes termi-
nating just short of the bristle tips. A peripheral array
of relatively hard bristles may receive another.reagent.
e.g.. a solvent, from a separate compartment of the
brush body while an inner core of harder bristles is
supplied with paint. .

3.961.157
APPARATUS FOR DEPOSITING UNDER WATER A

FLOWABLE HARDENABLE OR NOT HARDENABLE
MASS

Henri Fredericus Josephus Marie Hiller. The Hague, Nether- Keywords: Asphalt; Concrete form; Seabed
lands, assignor to Foundation Patent & Investment Com- material placement
pony. N.V.. Gonda, Netherlands

Filed Mar. i. 19.73, Set. No. 336.994 U.S. C1. X.R, 61-46; 61-53.6
Claims priority, application Netherlands, Mar. I. 1972,

7202734
ILt. CL E02b 1/00. 3112

U.S. CL 61-63 4 Claims

Apparatus for providing under water a flowablc. hard-
enable or not hardenable mass. such as (concrete)
mortar, asphaltic bitumen and the like, is provided
with a pouring tube depending from a carrier structure .
and having a filling device, wherein the pouring tube is
surrounded at its outflow end by at least one short
sleve defining therewith an intermediate space.-7
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3,861,153
SLBMERGED PIPELINE STABILIZATION Keywords: Concrete form; Sandbag; Seabed

Jack W. Swain. Bedford; Clarence T. Tbomersoa, and Ton C. foundation; Seabed pipeline
Waldrop. both of Arlington. all of Tex.. assgio to Regal placement
Tool & Rubber Co. Inc.. Grapevine. TeL

Filed Feb. 7, 1973. Ser. No. 330.3% U.S. Cl. X.R. 61-50; 138-106; 138-112;
Ilt. Cl. E02d 27146, 27152; F161 / 200 C1 .-

U.S. Cf. 61-72.1 Ii Claims 248--9; 2,8-358

A submerged pipeline stabilizer In which an
elestomeric casing structure has a saddle ,
enveloping a portion of the pipeline and
means to introduce a settable cement into
said casing at least in part to control the
shape of said stabilizer.

3,861.211
ULTRA-LOW FLOW VELOCITY CURRENT METER

Rajinder N. Dewso, Suitland, Md., assignor to The United Keywords: Current masurnment
States of America as represented by the Secrttary of the
Navy, Washington. D.C. U.S. Cl. X.R. 73-170A

Filed Mar. 25. 1974. Ser. No. 454,04
lit. C. G41f 1/00

U.S. C .73-194 A 4 Claims

This invention relates tr the use of an acoustic ignal ,
to determine current velocity of water The device
makes use of a centrally single positioned transducer -
with four equispaced receivers equi-(,.stant from the , "
transducer. A carrier frequency with two diffcrent--
modulator frequencies are directed to the transduccr . ... .

and the receivers receive the transmitted pulses -,; * -
through the water current. The velocity of the water is -- .--
determined by measuring the phase angle of the differ- ----- ---- ------ *

ent signals that pass through the water and which arc -_, .,
received by the receivers. The different signals permits , - -
one to determine the velocity of the water..... ' ' _ .
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3.61.340
FLOATING DOCK STRUCTURE

Jerry L. Clingenpeel. RL 3. Box 2038-31A. Port RIchey, Fla. Keywords: Pier, floating; Small-craft pier
33568

Filed Feb. 22, 1973, Ser. No. 334,580 U.S. Cl. X.R. 9-6
loL CI. B63b 35/34

U.S. CI. 114--5 F 8 Claims

A marine structure in the form of a dock which is free
floating in tne water and which comprises a main deck
area mounted in supported relation to a plurality of
floating elements arranged in a rectangular or prede-
tcrmined configuration depending upon the shape of -
the deck wherein the floating elements arc formed
from a core of material having a specific gravity less .
than water, such as foam. An outer protective shell or I -

coating such as fiberglass is arranged on the outer sur-
faces of the floating element so as to protect them
from the environment. At least one of the floating ele-
ments is dimensioned to be larger and arranged in pre-
determined orientation relative to the remaining float-
ing elements to compensate for additional loads
placed on the dock such as ramps. The deck is directly
connected to a plurality of slats arranged in spaced re-
lation to one another and mounted on the floating ele-
ments in interconnecting relation between the deck
and floating elements.

3.861.949
ARTICLE HAVING APPLIED TO THE SURFACE
THEREOF. AN ANTI-FOULiNG COMiIPOSITION

COMPRISING A POLYMER AND AN ORGANO-TIN
COMPOUND

Miltsuo Onozuka; Yasuo Hayashi. and Yoshiaki Adachi. oil of Keyorda: Coating; Fouling preventiou
Iwaki. Japan. assignors to Kureha Kagaku Koeyo Kabushiki
Kaisha. Tokyo, Japan U.S. C1. %.R. 106-15AP; 117-138.81;

Filed Apr. 27. 1972. Ser. No. 248.270 260-45.751; 260-429.7; 424-288
Claims priority, application Japan. Apr. 27, 1971, 46-

27158; Nov. 1. 1971. 4646263; Dec. 27. 1971, 46-10548
lInt. CL 832b 27106

U.S. Cl. 117- 138.5 t1 Claims

In an article to be used in or under water and in con-
stant contact with the water, at least the surface of the
article is composed of an anti-fouling composition
which comprises a polymer and an organo tin com-
pound of the formula: No Figure

R3

R- Sn - X
I.
as

wherein Rl is n-dodecyl and R, and R3 are methyl.
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3.862.537
IECHANICAL ELIMINATION OF AQUATIC GROWTHS

Merle P. Chaplin. 609 Driver Ave.. Winter Park. Fla. 32-99 Keywords: Pollutaa. removal watercraft;
Filed %lay 29. 193. Ser. N. 3t4.s'3 Pollutanc, suction renoval;

Int. CI. A01d 45 03 Water plant removal

U.S. Cl. 56-9 28 Claims

Apparatus and method for eliminating upstanding.
floating and other aquatic growths from lakes. ri'crs
and streams, including much of their root structure.
comprising mechanically moving the upstanding and f
floating aquatic growths generally downward to a zone
automatically controlled as to its position relative to
the root structure of the growths. where suction is ap- \-

plied to draw the growths and roots through a cutting -

/one where the growths and roots are cut into short -

pieces, and into a vacuum chamber where etitrained
air and growths juices are removed from their stems
and leaves, and the growths structure collapsed. The
cut and collaped growths and roots may then he sub-
jected to a second cutting operation, with or without
pressure, to further destroy their growth identity. and 2L

reduce the growths and roots to a finely divided inert -,

muss. which may then be spread as a blanket on the ,.

water bottom from which the growths and roots were
originally removed, or delivered to a remote location.

3,862.902
DEVICE FOR RECEIVING WATER SURFACE FLOATING

IMP4RITIES
Abram Yokovlevich Derzhsvets. prospeki Galarina. 4. kv. 5: Keywords: Pollutant collection; Pollutant

Petr Grigorevich Kogan. ulita Perekopsloi divizii. 2. ks. removal watercrafrt
14. and Setrei Mortvnovich Nunuparov. ullisa Lastochkina
S. kv. 34. all of Odessa. U.S.S.R. U.S. Cl. X.R. 210-DIG.21; 210-128; 210-242

Filed June 6. 1973. Ser. No. 367.3%
1nt. Cf. B01d 33O00

U.S. Cl. 210- 122 4 Claims

A device for receiving water surface floating impurities _

in the collecting receptacle of an )il and garbage
skimmer craft comprises a gate installed at the inlet to
the collecting receptacle.'The upper horizontal edge
of the gate forms a weir above which ih,. upper layer
of water together with floating impuritt i is overflow.
ing. The gate is rigidly connected to a ,oat. whereas ,. _ ,
both the gate and the float are fixed with a possibility
for free rocking around a horizontal axis, thus provid.
ing for a constant depth of immersion of the upper
horizontal edge of the gate in relation to the water
level in a basin being cleaned. The gate has an outside
surface facing a water basis being cleaned and is given
the shape of a porion of a cylinde:r whose axis coin-
ckles with a horizontal axis around which the gate and

the float are rocking.
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3,862.904
BOAT FOR COLLECTING OIL SLICKS AND OTHER
CONT 'IINANTS FRO.I THE SLRFACE OF WATER

Dann., J. Weatherford. 7250 Varth 41st. %we.. Phoenix. Ariz. Keywords: Pollutant collection; Pollutant
35021 debris; Pollutant removal water-

Filed Jan. 21. 1974. Ser. No. 435.103 craft; Pollutant, suction removal;
Int. CI. E0Zb 15104 Pollutant surface barrier

U.S. C1. 210-242 13 Claims
U.S. Cl. X.R. 210-DIO.21

A boat for collecting oi slicks and other contaminants
from the surface of the water including boom means
for drawing into the hull of the boat oil slicks and
oither contaminants which are processed and dJiN- .
chargied to a floating appendage tor storage purposes.

FEBRUARY 4, 1975

3.863.45S

FLOATABLE BREAKWATER
Rkhard Buckminster Fuller. 200 Locust St.. Philadelphia. Pa. Keywords: Breakwater, floating

19106
Filed Dec. 10. 1973. See. No. 423.006

ltt. Cl. EOZb 1(l4
U.S. CI. 61-5 8 Claims

A floatable breakwater comprises a flexhie tubular 9 1
element supportcd upon a number ol water huoyant 25
rings at the surface ofl th. water sit that the envelopc 2
can he filled with waler. Both ends of the envelope are -

open and have drawstrings attached thereto which in
turn are anchored to secure the breakwater in post- - -.

ion. The envelope has sufficient flexihility to enable - - - - :
the rings therein to move vith respect to each other in - - -

an accordian-like movement. 9-

3.863.456
METHOD FOR CONSTRUCTING ICE ISLANDS IN COLD

REGIONS
Paul J. Durnina. La Habra. Calif.. assigner to Union Oil Com. Keywords: Offshore construction; Offshore

pany of California. Los Aeles. Calif. island; Ice structure
FIled July 23, 1973. Ser. No. 381,869

Inc. CI. EO2b 3/00. F25c 1102 U.S. Cl. 1.R. 61-11; 61-36k; 62-259
U.S. CL 61-46 10 Claims

A method for constructing ice islands in cold regions
in which water is placed on the surface of a floating
sheet of natural ice and allowed to freeze to form an
ice body having a man such that its draft is greater
than the water depth, whereby the ice island is perma-
nently grounded.
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3.363.589
FENDER SYSTENM

Paul Francos Guienne. Paris. and Jacques Francois Robert Keywords: Pier fender
Prouhet. Les Claves-wous-8ois. both of France. assignors to
semsn & Cle. Plaisir. France U.S. Cl. X.R. 293-71P; 293-71R

Filed June I1. 1973. Ser. No. 368.742
Claims prwrity. apptication France. June 14. 1972.

71.21372
Int. Cf. 863b 21104

U.S. CL 114-219 9 Claims

The hull of a ship is maintained at a distance from a
quay or the hull of another ship by means of a fender -
having a deformable chamber whose wall is composed
of flexible toric elements. The edges of the latter are
tightened between ported flanges'having the general
shape of the rim of a car wheel and bearing stops for
limiting the crushing of the chamber Alternatively.
the crushing limiter %top is a cylindrical sleeve of com-
pressible resilient material fitted to a bottom of the -1
chamber and projecting therein towards the opposite
bottom, so as to constitute by itself a permanent back-
ing auxiliary fender.

3.863-591
IOORING BAR FOR BOATS

Lee Wild. ; Seciult Crescent. Deonsview. Ontario. Canada Keywords: Small-crafe mooring device
Filed June 9. 1972. Ser. No. "-.t.257

tnt. Cl. 063b ..'I00 U.S. Cl. X.R. 114-219; 267-140
U.S. CL t t4- 2.30 10 Claims
A mooring bar for boats, having an elongated central
tube, and a ball at each end seated on . plastic cap in-
serted into the tube. A single or double run of rope & -
passes through the tube, caps and balls, and the ends
of the rope are used to tie a boat to a mooring point. _ " -
The mooring bar thus forms a stiff pivot arm, having a , -
ball joint at each end, between the boat and mooring ,-- 7
point. A buoyant plastic foam sleeve wraps the central
tube to protect it and to allow use of the mooring bar
as a bumper.
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3.864.153
WATER RESISTING AND ANTICORROSI, %E PAINTING

METHOD AND THE PUNTED ARTICLES
Satoru Enomoto. Fukushima. Japan. assignor to Kureha Keywords: Coating; Corrosion prevention

Kagaku Kogyo K.K.. Tokyo. Japan
Continuation-in-part of Ser. No. nS.553. Aug. 31. 1970. U.S. Cl. X.R. 117-72; 117-92; 117-135;

abandoned. This application Jan. 26. 1973. Ser. No. 326.657 260-33.6U
Claims priority, application Japan. Aug. 30. 1Q69. 44-f8350

Int. C). 832h ;5.08
U.S. CL 117-75 7 Claims

.\ painting icthod kli'ic comprises ippl~ing to a suh-
strate an umndercoitin g cornposition comprisig from
ii to 5)00 parts by weight of an alkylated polycyclac
aromatic compound containing no nitrogen, oxygen or
sulfur to the extent detectable by elementary analysis No Figure
and having a mean molecular weight measured by the
VPO method of from 250 to 600 and an aromatic
ring-forming proton density measured by the nuclear
magnetic resonance method of from 35 to 80%. and
100 pans by weight of a urethane resin, said under-
coating composition further containing a hardening
agent and then applying an over-coating composition
comprising a curable resin selected from the group
consisting of an epoxy resin, a urethane resin, and an
alkyd resin.

FEBRUARY M1, 1975

3.i64.8S1

DREDGE CHAIN, SPROCKET. AND COMBINATION
Ronald M. Gunert. 2402 Clarendon St., Stockton. Calif. Keywords: Dredge, mechanical
95204

Filed Sept. 4. 1973. Ser. No. 393,952 U.S. Ci, X.. 37-1911; 74-243 DR; 74-246;
Int. Cl.. E021 3114 1 198-151

U.S. CL 37-69 -. 5I Claims

A sprocket driven chain of the type having links
hingedly connected by pins. The chain includes re-
placeable, spool-like bushings on the link-connecting
pins in which the bushings on the adjacent ends of ad. . •4- ,_ .
jacent pairs of links have arcuate surfaces in substan-
tially 180" contact permitting pendulous lateral move-
ment of the lower portion of a chain relative to the "-. , "
upper portion and to a vertical plane on which said .,.P9C', ",
chain is normally supported. and in which plane the 4.7" '
links are articulated in movement of the chain around To'-,,
a sprocket. Alternate links of the chain include por-
tions thereon engageable with the teeth of driving -A.,
sprockets and a tumbler type support is in cooperative
relation with alternate links of the chain to augment \-1A

the driving force of the sprocket teeth. Links on a pair . -
of corresponding parallel. endless chains in spaced op- i.Q N
posed relation connected by spacers, cooperate with a I- ,
pair of chain-supporting sprockets for maintaining the
positions of the chains relative to each other where
digging buckets are between and connected with the
pair of chains, and the chains are disposed in vertical
planes for longitudinal movement around the support-
ing sprockets.
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3,864.921

FLOATING BRE.%KVATER
Sadanori Tazaki. and Vozo Ishids. both of Tokso. Japan. Keywords: Breakwater, floating

a.,&linors Io Brid seione Tire t ompan . limited. toi.o.
Japan

Filed Sept. 18, 1973. Set. No. 398.368
Claims priority, application Japan. Sept. 19. 1972. 47-

107980: Sept. 30. 1972. 47-113640: May 9. 1972, 47-54312
InLt. CL EO2b 3/06

U.. CL 61-5 3 Claims

A floating breakwater in which the floating body is
formed by housing a floating material as a floating
source and a weighting material as a source for in- '-

creasing weight in a hollow shell composed of a rigid ..
material and provided with a projection on the upper
portion. The specific gravity of the floating body is E-:7-. ---_J5i ="; -j39 -

made to be 0.15 - 0.75 owing to the floating material _2
and the Aeighting material.

3.864,922
SEALED CU'SHIONING UNIT

Darrell D. Dial. Fort Worth. and Robert J. von Bo .i. Arling- Keyvorda: Pier fender
ton. both of Tex.. aasilnors to Haltlburton Company. Dun-
can. Okla. U.S. C1. X.R. 114-219; 213-7; 213-8;

Filed %far. 22. 1974. Ser. No. 453.980 213-43; 267-65
int. Cl. EO2b 32. B61g 9;i6

U.S. Cl. 61-48 16 Claims

A method and apparatus for cushioning motion and
dissipating impact energy, preferably in a marine envi-
ronment, including a piston and cylinder assembly. im-
pedance means associated with the piston and cylinder
for impeding translation of the piston within the cylin- N -

der assembly and an isolation and restoring assembly
protectively surrounding the piston and cylinder as- .
sembly and continuously biasing the piston and cylin. . . -- ',

der assembly in a normally extended position operable o' "
to dissipate impact energy. The method includes the
steps of isolating the piston and cylinder assembly .. : ;

from vn ambient environment, cushioning impact
forces imparted to the piston and cylinder assembly
and restoring the assembly in an extended posture op-
erable to dissipate subsequent impact energy imparted
thereto.
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3,865,062
MARINE GEOPHYSICAL EXPLORATION SYSTEM

John J. Bahb, Jackson. Miss.. assignor to Setiscom Delta Inc..
Houston. Tex.

Continuation of Ser. No. 87.831. Nov. 9. 1910. abandoned. Kywords: Seismic survey method
This application July 17, 1972. Ser. No. 272.096

int. CI. 863b 35 f)O
1... CI. 114-43.5 14 Claims

A marine geophysical exploration system includes an
ocean going motor vessel and a barge capable of being
loaded piggyback on the motor vessel. The barge con- -
tains geophysical instrumentation so that when the
barge is loaded on the motor vessel, the motor vessel
is a fully equipped ocean going geophysical vessel ca- ..--. ' .
pable of exploring deep water. When the barge is un-
loaded, it is fully equipped for exploration in shallow
water. The system includes facilities for loading and
unloading the barge from the motor vessel.

3.865.722
CORONA DISCHARGE TREATMENT OF AN OIL SLICK
Patrick C. Stoddard. '734 Leonard Dr., Fails Church. Va. Keywords: Pollutant coalescence
22043

Filed Oct. 25, 1972. Ser. No. 300,520 U.S. Cl. X.R. 204-185; 210-65; 210-DIG.21
Ing. CI. C02b 9102

U.S. CI. 210-42 7 Claims

By subjecting an oil slick freely floating on a water
surface to the action of a corona discharge, the oil
tends to conglomerate and become cohesive. As a re- ,-
suit. removal of the oil from the water surface is facili- -
tated.,

3.865.730
OIL SPILL CLEANUP

Raw R. 'vers. and Dean P. Hemphill. both of Houston. Tex.. Keywords: Pollutant, mechanical removal
Masnors to Shell Oil Company. Houston. Tex.

Divisa ofSer. No. 289,043. Sept. 14, 1972. This application U.S. Cl. .R. 210-DIG.21
Dec. 17, 1973. Ser. No. 425.579

lot. CL. EO2b 15104
U.S. CL 210-242 3 Claims

Method and apparatus for removing oil from the sur-
face of 4 body of waler with a skimmer; the apparatus
including a skimmer with baffled entry ports arranged
on a plane inclined to the direction of current flow or - -.

about the periphery of a drum so that oil enters ... , *: *

through the baffles into a chamber which is beneath -
an inverted funnel or within the axle of the drum; the -- -
method involving providing a skimmer having sub- - 1i
merged baffle entry ports inclined.to the direction of
current flow, allowing the oil to enter the skimmer, -
and returning the skimmer to a horizontal position for
removal of the oil therefrom through an inverted fun-
nel suspended over the confined oil.
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3.866.161
METHOD AND APPARATUS FOR OBTAINING A MORE

ACCURATE MEASURE OF INPUT SEISMIC ENERGY
Frederick J. Barr. Jr.: W. Harry Mayv. and Clifford H. Ray. Eyvorda: Seismic survey mathod

all of San Antonio, Tey., assignon to Petty-Ray Geophysial K

Inc.. Houston, Tex. U.S. Cl. X.R. 340-7R; 340-15.SHC
Filed Jan. 24. 1973. Ser. No. 326,178

InL CI. GOlV !,110
U-S. CI. 340-1 [5.5 CP 10 Claims

In a number of methods of seismic data analysis an aC-
curate measure of the effective downward-going seis-
mic waveform is required. For example, the effective
downward-going seismic waveforn is required in cer-
tain pulse resolution and deconvolution techniques.
The effective downward-going seismic waveform is ,9 21
made up primarily of a composite of the waveform ini- -
tiaily downward-going from the seismic source as well. 55 . . -5
as the wave initially upward-going that is reflected
from the air-earth or air-water interface. The method
described herein is based upon the discovery that
there is a -near field effect" which prevents the moni- -

toring by a detector located in the immediate vicinity
of the seismic source from being an accurate measure
of the composite seismic waveform. Methods are de-
scribed for converting waveform measurements made
in the immediate vicinity of the seismic source to
those effective at greater depths as well as for com-
pensating for a similar effect at the reception of the
seismic wave by seismic detectors located beneath or
at the air-water or air-earth interface.

FEBRUARY 18, 1975

3.867.630
SENSOR FOR SUBMERSIBLE PROBES

Horst Urban. Nordenham. Germany, assignor to Norddeutsche Keywords: Fouling prevention; Instrument
Stekabelwerke Aktlengesellschatt. Nordenham. Germany deployment

Filed July 21. 1972. Ser. No. 273.511
Claims priority, application Germany, Jan. 26. 1972. U.S. Cl. X.. 33-DIG.3; 73-170A; 161-6;

2203475
.Int CL GOIa 21122, G02b 5/00 161-36; 161-42; 161-146; 161-196; 161-213;

U.S. Cl. 250-239 6 Claims 250-73; 340--4R; 340-189; 340-190; 350-319

A sensor body has an outer peripheral exposed sur-
face, and is provided thercon with a plurality of dis-
crete spots on an anti-fouling substance, with each of
the spots being separate and spaced from the respec-
tive adjacent spots.
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FEURUARY 25, 1975

3.867.772
%ILTHOD t1l EXCAVATING TO FORM OR ENLARGE A

WATER" Al
Leoard N. Smich. 491 Somersef ,nj.. Remus. Mich. 48V03 Keyworda: Dredge, cutrerhead; Dredge ladder

Disisi,. ,) Ser No. 221.4514. un. :9. 1972. P* %-. control; "'ater plant removal
3,777.375. This applicalion July 23, 1973. See. No. 381.705

lIt. CI. 02f ,28 U.S. Cl. X.R. 37-2R; 37-189; 56-9; 144-3D;
U.S. CI. 37-195 $ Claims 144-34B; 144-309AC; 241-101.7; 271-278R

A method of forming or enlarging an underwater basin
or body of water having an earth bank with chippable ""
material such as brush, roots, and trees growing at the * ., -

bank wherein earth is dredged from the bank, col-
lected, and removed as an earth-water slurry. The - -
chippable material is reduced to fragments and also *' - .... .-- .
introduced to the slurry for removal with the exca-
vated earth..- -, -'-

3,867. l"

OIL FENCE HAVING A LIIITED FLEXIBILITY
Kuninori 4ramaki: Yasuhait, Kaaaguchi. both of Yokohama. Keywords: Pollutant collection; Pollutant,

and Hirohi Ka-akami. Kamakurn. all of Japan. aMsignors surface barrier
in Bridgetone Tire Company Limited. Tokyo. Japan

Filed June 25. 1973. Ser. No. 373..22 U.S. Cl. X.R. 16-150

Caims prionl), application Japan. June 29. 1972. 47-64431
Int. Cl. E02b 15'04

U.S. Cl. 61 - I F 5 Claims

An oil fence having a unidirectional flexibility, com- 2

prising a plurality of rigid floats which are swingably
connected by hinge means. Planar skirts are con- 5.
nected to the floats so as to define at least one contin---
uous oil fence wall thereby. -.7- _.
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L NDELR% A TER SPRAS ING
Nicholas Norbet Tuch. London: Robert Ian Waison. Black- Keyords: Coating; Structure repair

burn, and Jack Taylor. kccrington. all of England, asvignors

to Colehr~nd Limited. London. England U.S. Cl. X.R. 29-81K; 114-222
Division of Ser. No 174.445. Aug. 24. 1971. Pat. No.

3.788.273. This application Aug. 27. 1973. Ser. No. 391.714
Int. Ct. 805c "02

t .5. Cl. I1 1-14 R 14 Claimi

The described invention relates to a method and appa-

ratus for applying paint or the like to a submerged sur- , .
face and includes the provision of a hollow shield with
an elongated opening which shield is purged of water ,e... .; \ s
by compressed air the resultant airfilled space being _
traversed by a sheet-like spray of the paint supplied C

from atomising means and formed so as to be substan-
tially uninterrupted by the internal wall of the shield.
Various systems are described by way of eiaboration
of the actual margin of the shield to accommodate dif-
ferent surfaces; to provide for maintaining appropriate
spacing between the margin of the shield and the sur-
face and for affording mobility of the whole apparatus

3..568.313

CATHODIC PROTECTION
Philip Jame% Gas. 91 %ewlaod Park. Hull. Norkshire. England Keywords: Cathodic protection; Coating;

Filed Feb. 21. 1973. Set. No. 334.317 Corrosion prevention

Claims priort). application Great Britain, Feb. 25. 1972,
8771 '2 lnt. Cl. C23f i3:00 U.S. C1. X.R. 204-147

L.S. CI. 204-196 10 Claims

A cathodic protection system for a metal substrate has
an anode which is normally electrically insulated from
the substrate but which is disposed very close to the
substrate. Cathodic protection only becomes effective
when the electrical insulation breaks down and the
metal substrate would otherwise be subject to corro- 1 z
sion. The system comprises an electrically insulating _o

coating on the metal substrate and an electrically con- .
ducting coating applied over the insulating coating. a EM.
D.C. voltage being applied between the metal sub- 22 2 26 2 2

strate and the conductive coating. The conductive -

coating or the insulating coating or both may be paint.
the conductive layer being rendered conductive by the
incorporation of an electrically conductive material
such as elemental carbon.
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15% '%BI E. oON k i %Rt N LIH Ot:Pril
('\I lEN' k1 10%

rank R_ \th,,r* San Dwq-,. Calif.. j,,gnr to Ihe Lnited Keywords: Seismic hydrophone array; Seismic
Stit, of meric. is reproeflfed b the oerear? of the streamer cable; Towed body depth

, nn 1) C. control
]'~ o .24. 19"3. ';er. 3,. 9 .

t

nt. C 1. G, . U.S. Cl. X.R. 114-235B; 340-8PC
t. .Ct. 34.' 7 :' (bO~m

A towed sonar array has a number of transducer ele- ,
ments carried within an elongate. compliant, gas-filled
sleeve. A smaller, elongate, resilient tublet extends the " ' -"" -'-,.
length of the compliant sleeve and is filled with mer- , '

cury to offset the buoyancy of the gas-filled sleeve. As , , -. ._ -
the towed array is lowered deeper and deeper in the .
water, the compliant sleeve and resilient tublet begin
to collapse. At maximum useable depth, the gas is dis-
placed to the interior of the transducer elements and , ..

the mercury is squeezed into an externally carried, - -- - .
rigid reservoir. The towed array retains a neutrally _. _- -

buoyant characteristic to avoid the problems associ-
ated with excessive turbulance and flow noise, yet is
much more sensitive than a fluid filled array.

3,568.6 A

%PPRT1 S FOR M-APPING %,COLSTIC FIEt.DS
Harper John W hiiehouwe. and Tibor G. Horwath. both of San Keyvrds: Seismic hydrophone

Diego, Calif.. assignors to The United States of -merica as
reprsened b? the secretary of the Navy. Washington. D.C. U.S. Cl. E.R. 179-111R; 307-88ET; 310-9.7

Filed Dec. 29. 1972. Ser. No. 319.124
Ing. CI. H04b i3 00

U,S. Ct. 340-4 R 2 Claims

Apparatus useful for mapping fields in the range of in- cmpovents identical to those present in the acoustic
frasonic to ultrasonic, comprising a distributed elec- pressure field, and (2) high-frequency components
trostatic transducer, functioning as a strip transmission containing wave vectors, also present in the acoustic
line. which includes a flat. substantially rectangular, pressure field, the two components being readily
metal plate, one surface of which is rough, the plate separable, and hence the pressure field may be
having a length generally in the range of 10 to 100 reconstructed.
wavelengths of the frequency at which the mapping is
to he done. A rectangular strip of dielectric foil is dis-
posed under tension on the rough surface of the metal , 4 .
plate so that the foil touches only the most protruding
parts of the surface. A long, narrow, rectangular, me- -
tallic strip is disposed on and attached to the dielectric
foil. the strip being exposed to, and therefore defining.
an acoustic pressure field... " 4 ,

A duplexer is electrically connected to the metallic r..-

strip and to the flat plate, and is connectable to a e -.- ,-
source of input signals, and has output terminals at
which the output signal may be measured. The result
being that. when an electromagnetic delta function is
applied at the input to the duplexer, electromagnetic
waves travel along the strip transmission line, the
duplexer having the function of separating the
returning signal reaching the output terminals of the
duplexer from the outgoing signal which is
interrogating the line. The returning signal contains
two groups of frequencies: (1) low-frequency
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MARCH 4, 1972

%O0t LAR OIL CON I kINNIENT B&t)%t
Robert K. Thurman. Carmel. N.Y.. assignor to terrill Diri Kevwords: Pollutant collection; Pollutant,

,ion o, %lurpny Pacific Marine Saivage. New Sort. 4.1t. surface barrier
Contnuaion.in-pari ,of Ser. No. 78, . Oct. '. 1974). Pat. No.

3.751.925. This application July 2, 1973. Ser. No. 375.767
Int. Cl. E02b M304

U.S. Cl. 61l-I F 4 Claims

A floating oil containment boom is-formed of a multi-
plicilt( of boom modules which may easil% be con-
nected ancl disconnected while afloat. The modules
include a vertical barrier member, on both sides of ' .
which are connected a pair of foam-filled drums. A p ,'
flexible waterproof panel having a zipper on each end , i '
is secured to the barrier member by use of battens fas-,.'. ' "- . -.
tened to the barrier member over the panel and out-
side a welt formed on the panel edges where the panel
oxerlaps the harrier member A piping is formed adja- _--__-_________,

cent and parallel to the zipper on the end of the panel
for use in connection with a slotted tube as an auxili- -
ar means for fastening adjacent panel ends together. . "
A set of chains is provided for interconnecting the top
and bottom end corners of adjacent barrier members
together to prevent excessive vertical and angular dis-
placement between adjacent modules to prevent
stressing of the flexible panel by heavy wave action.

3.869.385
PROCESS FOR CONTAINING OIL SPILLS

William L. Stanley. Richmond. and Allen G. Pittman. El Cer- Keywords: Pollutant absorption; Pollutant,
rito. both of Calif.. assignors to The Unites ,lates of America surface barrier
as represented by the Secretary of Agriculture. Washington.
D.C. U.S. Cl. 1.R. 210-54; 210-DIG.21

Filed Oct. lB. 1971. 5cr. No. t90.J20

Int. Cl. C02b 9/02
U.S. Ct. :10-53 8 Claims

Oil spills on bodies of water are contained by applying
a polyisocyanale and a polyamine thereto.

No Figure
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3.1869,532
METHOD OF '1.NL'FACTt RING FLOA TING BOAT

DOCK MODULES
(larence Lee Shirrelt. Cape Girardeau. Mo., assienor to Rose- Keywords: Pier, floating; Small-craft pier*
con. Inc.. Cape Girardeau. Mo.

Filed Jan. I1. 1974, Ser. No. 432.536 U.S. Ci. X.R. 114-.5F; 264-256; 425-126
Int. CI. B28b 110M B63b 3500

U.S. Cl. 264-71 12 Claims

A cement coated. %ire reinforcea. st~rofuan core
floating boat dock module is produced by fastening a
plurality of layers of wire mesh about the styrofoam
core; placing the core on a pan-shaped container
member containing sufficient concrete 'to form a hot-
loin portion of the module; feeding the core menher
,oild confltainer iii' an .ilignnient portion of a coaling
apparatus to align the core member with a coaling ' -- _,. ,. _

portion of the apparatus continuing t) feed the core
member and container into the coating portion of the -, .-
apparatus where it is coated a portion at a time: con-
tinuing to feed the core member and container mem-
ber through a sizing portion subsequent to the coating
portion so that the external dimensions of the module
are established; removing the coated module from the
sizing portion and applying a sufficient thickness of
concrete coating to the end portions of the module so
as to completely enclose the core member and wire
mesh.

MARCH 11, 1975

3.869.S14
EXCVS-TOR 'AITH DRGINE EQLtPNIENT

-lesandr %ladimiro.ich Ranner. uliWsa Veernayj.j 3. korpus 4. Keywords: Dredge, mechanical
ks. 68: Arsid K.rlo-ich Reish. ulitsa Barrik.dnusa. 19. ks.
55. both of tosco.: iktor texandro-ich Ssirky. ulitsa U.S. Cl. X.R. 37-135; 212-35R; 212-59R
5hest~ako-a. 45. kv. It. Ljultrtsk. Moskosskoi ohlasti.
and Boris Danitosich Khodykin.utitsa Saikina. 1,2.kv. 128.

lowo-. all of U.S.S.R.
Filed July 10. 1973. Ser. No. 377.91

"

Claims priority, application U.S.S.R.. Juts It. 1972.
1803101

Ia. Cl. Ellt= J.
U.S. C. 37- 116 1 Claim

An excavator with a dragline equipment wherein hy. ,1
draulic cylinders are pivotally attached to a boom
close to its foot pin. A turntable of the excavator
wherein a pivotally mounted frame is provided capa
ble of turning in a vertical plane and movably linked
with the boom by means of a derricking rope. The hy-
draulic cylinders piston rods are attached to an upper
part of the frame and rope drums serving to operate a
bucket being mounted on said frame.
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WATER CLRkENT OR TIDE UIR-,TIUN-OF-FLO
INDICATOR

Howard M. Le"!. P.O. Box 1150), Coconut G;rove, Miam.i. Fla. Keywords: Current measurement; Tide
33 3 measurement

Filed Feb. I. 19-4. 5tr. No. 438.652
Int. Cl. GOIw iO0 U.S. Cl. X.R. 73-188

U.S. Cl. 73-170 A 8 Claims

In a preferred embodiment, a metallic coated loop
thereby corrosion resistant. rigidly attached to a rigid
float structure having an arrow supported thercahove
indicating the direction in which the float is being
dragged when the loop is looped around a piling in the
water, the loop structure being preferably a hollow
tube and thereby also buoyant, a major mass of the
float being under the water surface to thereby gain the
full effect of drag of the current while also thereby de-
terring any substantial effect of wind on the float and-
/or arrow, and the arrow preferably being coated with - - -..

luminous paint and also with a light which may be
compared with the light mounted on the beacon piling
as a further indicator of the direction in which the cur-
rent is flowing and is thus dragging the float.

3.869.913
METHOD AND APP%RATLS FOR DETERMINING

SURFACE WIND VELOCITY
Shale J. Niskin. 2941 Lucasa St.. Miami. Fla. 33t33 Keywords: Instrumenc, airborne; Wind

Continuation-in-part of Ser. No. 258..43, June 1, 1972. measurement.
abandoned. This applicaion Sepi. 17, 1973. Ser. No. 397.822

Int. Cl. G01p 12,00
U.S. CI. 13-189 5 Claims

A method and apparatus for determining surface wind
velocity in a certain area consisting of dropping two
independent markers of different and known fall rates

or connected markers of predetermined fall rates si-
multaneously from a predesignated height above the
ground and observing the distance between the two .- 3
markers at touchdown which distance is known as
drift. It has been ascertained by empirical experience
and proven by mathematical computation that such V"
wind drift is directly related to wind velocity so that by .. ' ,
use of appropriate tables or by visual observation of ,
the amount of drift, the wind velocity is immediately
detenined.
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3.870.003
STORAGE-VESSEL

Oa' lu. Grnnsund'lien 94. 1370 Asker. %orwav Keywords: Offshore platform, fixed; Offshore
Filed Juh 10. 1912. Ser. %o. 29. 961 platform, floating; Offshore

Claims priori, appiocation %or.as. Jul, 9, 1971. 2632,71; storage tank, submerged
Jan. 17. 19€72,9--.'72strgtaksumge

Int. CI. B6.b 3j44
L..S. Cl. I 14-.5 T 4 Claims

A semt-submersible vessel for loading, storing and
transporting liquid has a main hull which lies on the
sea bed during loading, unloading and storing of the
liquid. This hull is airtight and divided into cargo com-
partments having outer wails formed as portions of cy- ----
lindrical shells. A slim superstructure including col-
umns is rigidly connected to and extends upwardly - - -

from the main hull and supports a deck structure. The
center of gravity of the vessel is always below the cen-
ter of buoyancy thereof to provide the vessel with a
total weight and a weight stability enabling it to rest
on the sea bed without anchors, moorings or the like.

3.870.009
PROTECTIVE COVERING %PPARATUS FOR A

SLBMERGED SThLCTLRE
Oral E. Liddell. Asalon. Calif. Keywords: Corrosion prevention; Fouling

Division of See. No. 837.259. June 27. 1969. Pat. No, prevention
3.581.305. This application Feb. 16. 1971. Ser. No. 115.831

Int. CL. 63c i 00. E03c *,"o U.S. Cl. X.R. 61-54
L.S. CL. 114-222 5 Claims

A protective covering for a submerged structure such
as a boat, drydock. barge, float, pier, bulk head, and
the like. The covering includes a pliable generally wa-
terproof sheet and attachment means for securing
spaced portions of the sheet to the surface of the
structure to be protected whereby the sheet will resist -
deterioration of the structure. A novel method of in- ~
stalling the protective covering utilizing a plurality of
buoyancy units is disclosed. The use of such buoyancy
units permits the covering to be readily maneuvered
underneath a floating structure so that the structure
may be easily covered in situ.

3.870.010
MOORING SYSTEM FOR FLOATING STRUCTURES Keywords: Cofferdam; Offshore mooring

Everald V. %% right. Pittsburgh. Pa.. assignor to Dravo Corpo- structure; Offshore platform
ration. Pittsburgh. Pa. anchor

Filed Sept. 4. 1973. Ser. No. 394.200
int. Cl. 863b 210 U.S. Cl. X.R. 9-8P; 61-46; 114-.5F

L.S. Cl. 114- 230 S Claims

A mooring system is disclosed for securing floating
structures to the bottom of a body of water. A base
unit having a tapered recess or protrusion in the top
surface is fixed to the bottom. A mooring unit sized
and shaped to fit the tapered recess or protrusion in
the base unit is movably attached to the floating struc-
ture so as to allow relative vertical movement between
the mooring unit and the floating structure. The moor- --- * - - -

ing unit is secured to the base unit so that the floating
structure is horizontally restrained but can move verti-
cally in response to waves or tidal action.
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3.870.bi$

SACRIFICIAL ANODE
Fred V. %Vilson. and Henrv J. Leblanc. Sr.. both of Port kr- Keywords: Cathodic protection; Corrosion

thur. ie.. ss.xnurs to Slandard Brass and l anuiacturing prevention
Compan . Port Arthur. Tex.

Continuition o.eSr. %o. 214.207. Dec. 30. 1971. abandoned. U.S. 1. X.1. 204-286; 204-297R
This application Oct. 1. 1973. Ser. No. 40..3to)

Int. Cl C :2f . '0
L.5. Cl. 1)4- 1Q)' : Claims

The opposite ends of the pipe core of a sacrificial
anode are bent 90" through an arc having a relatively
short radius. of the order of about four times the di.
ameter of the pipe core.

3.870.893
V. .E OPERATED PO, ER PLANT

Henri k. Mlatters. 73. Fer St.. Yeadow. Pa. 19050 Keywords: Electrical generator; Power,
Filed Oct. 15. 1973. Ser. No. 406.545 wave

lot. Cl. F03b 13 12
U.S. Cl. 290-53 4 Claims U.S. Cl. X.1. 290-42

A wave operated power plant is described wherein a
buoyant vessel is anchored on the occan surface with
the wave motion forcing ocean water up through verti-
cal pipes in the hull causing rotation of blades in the
pipes thereby through shafts rotating electrical genera- -,

tors and generating electricity the water exhausted 1,-. -_, '
from the tubes being discharged onto a deck above _
the ends of the pipes and to the ocean. , . -_ -.- --_. ,

- ' , - .J --- '.

MARCH 18, 1975

3,111.181
METHOD OF FORMING AN ENCLOSURE IN A BODY OF

WATER Keywords: Cofferdam; Offshore construction;
Lmm B. DeLaeg New Yock. N.Y.. asgnor to DeLong Corpo- Offshore platform, jack up; Off-

ration, New York. N.Y. shore storage tank, emergent;
FlIed Feb. I, 1974. Set. No. 443,156

tL. Cl. EO2d 2J,08. EOZb 1/00. E02d 23116 Pile, sheet; Pile, steel

U.,Cf.61-34 6Claams U.S. C1. X.R. 61-46; 61-46.5; 61-50

A method of forming an enclosure in a large body of
water for the storage of oil and the like, using a base
template seated on the marine floor and extending out
of the waler. A series of caissons or support posts are
positioned within the template and driven into the ma-
rine floor to provide support for a top template attach- - .

able to the caissons and capable of moving up and
down on them. Sheet pile cells are then secured at
their upper portions to the top template with their bot-
tom portions resting against the upper portion of the
bottom template out of the water, so as to prevent any
wave action from interfering with the construction of
the enclosure. The enclosure is then lowered into the
water; the sheet pile cells are unfastened from the top
template and then driven into the marine floor. The
top template. bottom template and caissons are then
all removed from inside the enclosure.
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32171,182

METHOD OF PROTECTION FOR SLOPES AND CRESTS
OF RIVERS. CHANNELS. AND THE UKE

jee Estruco, Bs Perers 691, Rairto. Ar lm Keywords: Concrete form; Fabric mat; Revet-
Fld Nov. S. t913.S Se. No. 411225 ment; Seabed material placement;

Claims priority, applksd Argelntna. Now. 9. 1972. Slope protection
245070

Inc. Cl. EO2b 3/12
U.S. C1. 61-38 I Claim

A method is disclosed for protecting slopes and crests
of rivers, channels, and the like by mooring flexible
and permeable tubular casings filled with fresh con-
crete. Those tubular casings may be made of synthetic
fibers, burlap, canvas. etc., and are simultaneously
filled with fresh concrete while being placed at the. . .

foot of surfaces which must be protected. The tubular
casing is lowered by gravity to its position by means of
a series of ropes tied to the tubular casing at one of
their ends with the other end of the ropes being se- _r I
cured to an element placed at the surface of the water.
The ropes provide guides for the mooring of other cas-
ings similar to the above-mentioned one with the rolls.
loops or rings or any other element being used for
aligning purposes through which ropes of the first cas-
ing may pass so that the following casing necessarily
are placed one o'er the other until the rolls appear at
the surface of the water.

3.871.184
POSITION AND ANCHORING SYSTEM FOR OFF-SHORE

DRILLING PLATFORM Keywords: Offshore platform anchor; Offshore
Joseph F. Schirltzinger. Pasadena. Cailf.. assignor to Sea-Log platform, fixed; Offshore platform,

Corporation. Pasadena. Calif. floating
Filed Apr. 8. 1924, Set. No. 459.030

InL Cl. EO2b i 7O0 EO2d 27/04 U.S. Cl. X.R. 61-82; 166-.5; 175-9
U.S. CI. 61-46-5 4 Claims

A monopad drilling structure in which the bottom of
the structure is a flat surface resting on the ocean
floor. A submerged cellar structure is emplaced over
the drill site. Cables extend from the deck of the dril-
ling platform through a moon pool extending through L -

the bottom wall of the base. The cables extend radially -. -

outwardly from the opening and connect to the ema-
placed cellar structure. Controlling tension on the ca- --

bles permits the platform to be moved laterally in rela- '--/

tion to the cellar structure to move the moon pool di-
rectly over selected drilling locations within the con-
fines of the cellar structure.
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3.871.228
PERMEABLE MEMBRANE GAS SATUROMETER

Ras Franklin Weiss. La Jolla. Calif.. assignor to The United Keywords: Pollutant inasurtant
Slates of Amenca as represented b* the .Secretary of the
Navy, ashington. D.C. U.S. Cl. X.R, 55-158

Filed May 14. 1973. Ser. %a. 360.249
Int. Cl. GOIn l,(

1.S. Cf. 73-19 6 Claims

The saturometer measures the total dissolved gas pres-
sure present in solutions such as in rivers, lakes, and L
other water bodies. A di-methyl silicone rubber tub-
ing. permeable to gases and water -,apor. is immersed
in the water and a precision pressure gauge coupled to
the tubing measures the internal pressures produced
by gas components diffusing into the bore through the
membrane wall.

MARCH 25, 1975

3.8-2.679
.APP \R.%TUS AND METHOD FOR REDUCING THE
FORCES ON EXTENDIBLE LEGS OF A FLOATING

VESSEL Keyords: Offshore construction; Offshore
William FLscher. Fullerton. Calif.. assignor to Chevron Re- platform, Jack t!p; Offshore

search Compan. San Francisco. Calif. platform, leg
Filed Dec. 21. 1973. Ser. No. 427,175

Int. CL. E02b 17/00. 863b 35i40 U.S. C1. X.R. 114-.5D
US. Cl. 61-46.5 12 Claims

Semi-sumbersible legs are embodied as close-ended
cylinders or other similar shapes or combination of
shapes having the capability to be ballastcd or made
huovant. The s-m-suhmerible legs are connected to
a jack-up drilling vessel-.) that they slide vertically
through the vessel deck into the underlying body of
water and ire h1iCkabkl at mny position along their ver-
tical path. The nethid of their use rcqtircs lowering
the extendible mitn supporting legs ,I' j jack-op dril-
ling vessel a.'ove the ocean floor. lowering the semi-
submersible legs into the water, making them huoyant
so as to cause the vessel to raise out of the water to a
distance above probable wave action at which time ___-_______---___-___._"

the extendible main support legs are lowered to a sup- ------- '
porting position onto or into the ocean floor. With the 7"-,.
extendible supporting legs in a supporting position. the ... " ... --
semi-submersihle legs are retracted. if the extcndible
legs penetrate a solt b'hottom. the semi-submersible legs
are firt hallastd to serve as an additional jacking
down source for the supporting legs and then re-
trcted and deballasted. I he foiregoing steps are re-
versed when the drilling vessel is to be relocated with
or without the supplemental steps of making the semi-
submersible legs additionally buoyant and or lowering
the vessel hull it, the water surface thus providing an
extra lift force on the support legs. The vessel hull is
jacked up on the buoyant support of the stmi-
submersible legs prior to completely removing the ex-
tendible main legs from the ocean floor penetration or
starace contact.
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3.872.819
WAVE-ACTUATED HORIZONTAL ARRAY STRETCHER

George 0. Pickens. San Diego. Calif.. assignor to The United Keyvords: Inscrument deployment; Power, wave
States o 4merca as represented bw the Seeretar of the
Navy. %ashington. D.C. U.S. ci. X.R. 114-230

Filed Feb. 19. 19" 4. Ser. %o. 443.646

Int. CL B63h 19;02
U.S. CL 115-4 12 Claims

A wave-actuated propulston motor includes a surface
float having a support depending therefrom carrying a
plurality of freely pivotable fins. A weight suspended
from the underside of said support stabilizes the sup- -"

port in a horizontal plane and provides a downward
force counter to the buoyant force provided by the 0. ..

surface float. Pivotal or flexible fins are moved be.
tween two limit positions or flexed by water displaced
by vertical movements of the support in following
wave-induced motions of the surface float. A towing
connection is made to the framework to transmit hori-
zontal forces caused by deflection of the fin-controlled
water movements in a horizontal plane.

APRIL 1, 1975

3.874.10l
DREDGER WITH ADJUSTASBLE ENDLESS ZGG1R "j

ROTARY MUD SLINGER
Oliver Frank Cummins. 1208 Kiplino Ave.. Islinionn. Ontario. Keywords: Dredge ladder control; Dredge,

Canada mechanical; Dredge propulsion:
Filed Jan. 31. 1974. Ser. No. 438..367 Dredge-spoil transport

int. CI. EO2f 3/14. 9/0O:

U.S, Cf. 37-69 6 Claims U.S. Cl. X.R. 37-73; 198-44; 198-64; 198-128

A self-contained mud excavating apparatus compris-
ing a floatable hull having an endless scoop type
dredging conveyor adjustably mounted upon its bow.
A hopper is mounted on the deck of the hull for re- ,

ceiving the dredged material. A mud slinger is located .
in the hopper and picks up the dredged material and . --

throws it sidewise away from the hull. Rails mounted j " ' 'J .
on the sides of the hull carry roller-mounted frames .J-' ,'I .. .... ,, .

equipped with spuds for use in anchoring and maneu- - , - ___.__

vering the hull. --.-

---- - -- --- - - --
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3.874.177
POCKET MAT

Jan Gerrit De Winter. Enschede. Netherlands. assignor to Keyworda: Fabric c; Slope protection
Nicolo, 8.V.. Rtchtersiet. Enschede. Netherlands

Filed June II. 1973. Ser. %o. 309.0)63 U.S. Cl. X.l. 161-70; 161-79; 161-145
Int. CI. E02b 3',':

L.S. CL 61-38 5 Claims

A mat for use in covering a slope or bank of a water.
way, and comprising a web of synthetic yarn, said fab-
ric being permeable to water, but impermeable to
sand and earth. and a plurality of pockets succeeding
one another in the longitudinal direction of the web
and each extending over a transverse portion of said
web. said pockets having rear walls constituted by said
web of fabric. and in use being in contact with the - - *

ground, and said pockets being further constituted by -
a second web of fabric, which is interwoven with the
web first-mentioned to form a double cloth, both in
transverse narrow strips extending between eacis adja-
cent pair of pockets substantially throughout said
transverse portion, and in a continuous longitudinal
narrow strip interconnecting a marginal portion of
said second web with the web first-mentioned.

3.874.179
SUBMARINE OIL STORAGE TANK SYSTEM

Nobuo HigahLhihars. Tokyo. Japan. assignor to Sumitomo Ship- Keywords: Offshore storage tank, submerged;
building & Machinery Co., Ltd.. Tokyo. Japan Pile, steel

Filed Mar. 6. 1973. Sec. No. 338,478
Claims priority. applicatlo Japan. Mar. 6. 1972.47-22338; U.S. Ci. X.R. 61-5; 220-18

Mar. 6. 1972. 47-Z2339; Apr. 4. 1972. 47-41281
InL CL E02b 1"/00: B65d 25.24

U.S. Cl. 61-46 3 Claims

An undersea oil storage tank system and method of
constructing same. which has a plurality of steel tubes - -
driven into the ocean bottom adjacent one another. A '-
jet lifter pipe is placed in the upper open end of the
pipe to evacuate the soil or mud from the interior of
the pipe. After the pipe interior has been evacuated,
the bottom thereof is closed with concrete and a metal
cover is welded onto the upper end of pipe. Suit-
able water evacuation and oil supply conduits are con-
nected to the pipe with a control station for selectively -
removing the sea water from the pipes and supplying
oil for storage in the undersea storage tanks.
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3.874.180
MODULAR OFFSHORE STRUCTURE SYSTEM

Maurice N. Sumner, 1718 Lubbock St.. Houston. Tea. 77007 Keywords: Offshore platform, fixed; Offshore
Division of Ser. No. 107.288. Jan. 18. 1971. Pat. No. platform, Jack up; Pile placement;

3.716,993. -hich is a continutoet-in.part of Ser. No. 649.889, Seabed foundation
June 29. 1967. Pat. No. 3.575.00-. This application Apr. 13.

1912. Set. No. 243.190 U.S. Cl. X.R. 61-50; 114-.5D; 114-43.5
Int. Cl. E02b 17;04. E02c .<.00

U.S. CI. 61-46.5 20 Claims -.

A modular-like system of offshore structures for im- /
parting flexibility to the offshore exploration and pro-
duction and transportation industries so that explora-
tion. production and development work can take
place over a large range of marine depths and opera.
tional circumstances with one or more marine vessels.

L

3.874.181
HIGH LOAD CARRYING CAPACITY. FREEZE AND

CRACK-PROOF CONCRETE METAL PILE
Ivy C. Pootono.ski. Houston. Tex.. assignor to Texaco Inc.. Keywords: Embedment anchor; Ice protection;
New York. N.Y. Pile, concrete; Pile, steel

Division of Ser. No. 247.584. April 26. 19"72. Pat. No.
3.795.035. This appliktion Sept. 28. 1973. Ser. No. 401.778 U.S. C1. X.R. 61-1; 61-53.6; 6t-33.68;

Int. Ct. E024 5 r48. 31112
U.S. CL 61-53 6 Claims 138-28

At least two methods fot swaging one vertical smaller
tubular member internally of a larger tubular member
are disclosed. One device for practicing the method ii
comprises a cylindrical swage block for loosely fitting
in the large tubular member and resting on the upper
edge of the inner smaller tubular member. A plurality
(preferably six) pistons and cylinders are suspended
from the swage block a precise distance below the
upper edge and actuatable radially from the longitudi-
nal axis of the smaller tubular member for deforming
the upper edge portion thereof against the larger tubu. .i

lar member for providing more working space inter-
nally of the tubular members. A modification com-
prises a plurality as seven axially spaced apart, parallel
layers of swaging pistons and cylinders suspended
from the swage block.

Other new devices utilizing the multiple piston and
cylinder swage are a mechanisms for cold-work
connecting two telescopic pipe ends together, and a
mechanism for making a new pile with anchor knobs
for increased load carrying capacity and pull-out
resistance.
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3.S-7,.1 _23

LIQUID LEVEL HEIGHT \IEASt.RING APP ,R.ThS
Cornelis M. G. Zwarts. Pointe Gatineau. Quetc. Canada. Keywords: Wave measurement

am.ignor to Canadian Patents and De-elopment Limited.
Ottawa. Canada

Filed Feb. 15, 1973. Ser. No. 332.5-
Inc. CI. GOlf 23:.3

U.S. CI. 13-,190 R -4 Claims

A liquid level height measuring device that is a trans- 7z-
mission line oscillator comprising a parallel conductor
transmission lne posizionable in the liquid whose
height is to be measured and a sensor in the form of a
switching device whose switching frequency is depen.
dent only on transmission line length and thus on liq-
uid level. The transmission line preferably includes a
length of flexible coaxial cable connected in series to
a rigid coaxial conductor structure with the center
conductor positioned in relation to and electrically
insulated from the outer conductor which has per-
forations over its working length for ready entry of
the liquid into the space between conductors. The
sensor is a two terminal bistable switching device.
preferably a tunnel diode, connected to the trans-
mission line such that a switching signal is generated
whose frequency is dependent only on the transmis-
sion length.

3..474412
DEICE FOR TAKING (ORE S AMPLES FROM OCEkN

-AND OTHER S BMARINE FLO)RS Keywords: Instrument deployment; Instrument
Horst Harms. Rremerhaen. and Vilhelm Lucht. %ordenham. retrieval; Sampler, seabed-driven

both of German%. a.signors to AktienRtesllschalt ' %%eser " core
Bremen. German?

Filed Jan. IM, 194. Ser. %o. 434.516 U.S. Cl. X.R. 175-220
Claims pnorit. application German%. Apr. 27. 1973.

2321291 lnt. Cl. E21b 7.'12, 25/00

U.S. CL 175-3 3 Claims

A core barrel for taking a sample core from a subma-
nne floor is provided, and a guide tube for deploying
and recovering the core barrel has a center passage -,_ ---------- 7
through which the core barrel can move. The guide ____/__

tube has an open end for entry and exit of the core
barrel and its passage diverges conically in the direc-
tion towards this open end. Barrel-guiding elements ,

-

are located ithin the passage for guiding the barrel.
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3.874,465
CORING tPPARATUS

John % iflace I oung: Robert Charles Firkins. both of Flatonia: Keywords: Sampler, seabed-drilled core
Gre.g Ring. and John k,. Tatum. Jr.. both of Houlon. il of
Tex., as gmnor, :o The Randolph Company. Hou~lon. Tex. U.S. C]. X.R. 175--239: 175-243; 175-251

ided G t 2. 1973, Ser. %. 402.920
1nt. l E21b .3 l

LS. CI. I75- n-261 15 Claim,

A formation coring apparatus suitable for coring rela-
tively soft formations which apparatus includes a core
barrel with an interior surface having properties simi-
far to synthetic rubber and two semitubular rigid pot-
tions joined along at least one of the adjacent edges by
a flexible material, a core catcher having a plurality of
flexible segments adapted to open while the core is -
being drilled and to close with the segments support-
ing the core thereabove to recover the core. a coring
bit and a wire line tool adapted to carry the core bar- -*1--
rel and the core catcher into position within the coring "
bit and having a fishing neck to be engaged by a wire
line device for recovery, a latch for retaining the tool
in position within the coring bit, a swivel allowing the
core barrel and catcher to remain stationary while the -Z
coring bit is rotated and a check valve allowing fluid
flow from the top of the core barrel because of the ..,
entry of the core therein to flow out the tool while
preventing inflow of fluids into the top of the tool.

3,875.062
DEVICE FOR CLEANING WATER POLLUTED BY OIL

Johann Rafael. %lautrase 36. S:zburg. Au~tria Keywords: Pollutant collection; Pollutant,
Filed Sept. 25. 1973, Ser. No. 400.n33 suction removal

Claims priority, application Germany. Sept. Z5. 1972.
22.*6958 Int. CL EO2b I..04 U.S. Cl. X.R. 210-DIC.21

U.S. CL 210-242 6 Claims

A buoyant cleaning device for water polluted by oil,
comprising a collecting chamber for the polluted wa- j,

ter, the collecting chamber having a cover which is so
arched that the oil accumulates preferably in the
range of the highest point of the arch and an oil-
removal feature is provided at said highest point of the . 3 !I
arched cover.
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3,875-449
TRANSMITTER TRIGGER CIRCUIT FOR
ECHO-SOUNDERS OR SIMILAR DEVICES

Erik Stenersen. and Sverre Johannewcen. both of Ho'ten, Nor- Keywords: Sonar, depth sounder
was. assignor Io Simrad A.S., Homen. Norwa,

Filed June 27. 1973. rr. %a. 374.103 U.S. C1. X.R. 343-7.3
Claims prioni., application Norwas. June 27, 1972.

2294,72
Int. Cl. GOls 9'68

US. CL 340-3 E 2 Claims

The invention relates to a device for adjusting the trig-
ger timing of distance measuring equipment based on
measuring the delay time fbr reflection of transmitted
pulses of energy. e.g. echo-sounding equipment. The
device comprises a detector designed to indicate
whether an echo of prescribed characteristics is re-
ceived within a prescribed period of time. or whether
the echo fails to arrive. A phase comparator deter-
mines whether an echo of prescribed characteristics is
received before or after the prescribed period of time. -' e, '-'

A variable-delav circuit is controlled by the detector
and the phase comparator in order to delay the trig- -

gering of the transmitter of energy pulses, in such a
way that echoes of prescribed characteristics will be 2z

received %'ithin the prescribed region of time. b)
maintaining the dcl,, constant when the detector indi-
cates echoes within the prescribed period of time. and _____-___"- ____

by increasing or reducing the delay according to cor- -

mand from the phase comparator when the echo is re-
ceived before or after the prescribed period of time.
respectively.

Applied to echo sounding apparatus the echo signal of
the prescribed characteristic is usually constituted by
the bottom echo signal, and in this case the present
timing device will carry out an automatic recordeT
phasing to always secure a recording of the bottom
contour within the automatically set recorder range.
irrespectively of changing ocean depth.

APRIL 8, 1975

3.575750
MODULAR EROSION CONTROL DEVICE

Herbert Campbell. 10281 Ri. 306, Kirtland, Ohio 4094 Keywords: Breakwater, concrete
Filed Jan. 4. 1974, Ser. No. 430.783

Int. Cl. E02b 3106
U.S. Cl. 61-4 It Claims

A modular unit for marine use in preventing and re-
versing erosion of waterfront land due to wave action
is described. The device is an elongated block which" A
in cross-section has a topmost peak and at least onc -

additional lower peak located forwardly (toward the , ,
water) of the topmost peak. The peaks are separated - ,_ _-_

by depressions, and each of them is defined at least in " " -
pan by a rearwardly sloping surface.
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3.875.796
A!'-P ,RAU TS FOR CONTINUOUSLY RECORDING
SEA-FLOOR SEDIMENT CORER OPERATIONS

1homas C. Giliard. Kailua. Hawail, assignor to The United Keywords: Instrument, seabed in situ;
States ot America as represented by the Secretar) -)( the Sampler, seabed-driven core; Seabed
Navy, Washington, D.C.

Filed June 13. 1974. Ser. No. 479.066 property measurement

Int. CLGOI a1O. GO1, 9o;0 U.S. C. X.R. 73-153
UISC. "3- l"\1 6 Claims S X

The apparatus provides a continuous, timed record of
corer orientation data including corer declination, in-
clination. vertical acceleration. A compass, bubble
levels, an accelerometer and a clock continuously pro-
vide the data. Indicators for these mechanisms are dis-
posed in the focal plane of a battery-driven motion
picture camera coupled into a switching circuit which
also includes camera lights. A switching mechanism
using a magnetic reed switch energizes the camera,
lights etcetera at the moment the corer is released to
begin its free-fall into sediment penetration.

APRIL 15, 1975

3.877.159
ROTARY DISK CUTTER FOR A CI.ITER DREDGE

Gijsbertus Jan Willem Boomstra. 12 Mijendelseweq, Was- Keywords: Dredge, cutterhead; Dredge intake
sensr. Netherlands

Filed June 20. 1973. Ser. No. 371.926 U.S. Cl. X.R. 37-189; 172-604
Claims prmoriti, application Netherlands, June 30, 1972,

7:09255
Int. CI. E022 3192

U.S. CL 37-64 5 Claims

A disk cutter to be mounted for rotation on a closely
adjoining pivotal suction tube end for use in a cutter
dredge for a more efficient suction from the disk sur-
face with a relatively small quantity of water.
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3.877.233
FLOATING BREAK14ATER SYSTEM

John 0. Olsen. Lvnnwood, V ash.. assignor to Reid. Middleton Keywords: 3reakwater, floating: low-cost
& Associales. Inc.. Edmonds, 'Aash. shore protection

Filed Aug. 28. 1972, Ser. No. 284,453
Int. Cl. EO2b 3:06

U.S. CL 61 -5 13 Claims

A low cost floating breakwater system involving a
large number of individual pontoon modules secured
in an array by a network of structural members. The
modules are shaped su:h that when nested together in .
the breakwater array they will provide a grid pattern A. . .
having a plurality of regularly spaced openings in mu-
tually transverse first and second directions. e.g., in -.
both the lateral and longitudinal directions of the ar-
ra,; and a corresponding grid pattern of vertical walls
extending into the upper portion of the wave to dissi- . - .
pate wave action by interference with the movement
of fluid in the orbital flow under the wave crest.

3.877.237
UNDERWATER TRENCHING APPARATUS GUIDANCE

SYSTEM
Robert M. Norman, Lafayette. La.. assignor to Norman Off. Keywords: Seabed pipeline placement; Seabed

shore Services. Inc.. New Orleans. La. trencher
Division of Ser. No. 175.448. Aug. 27.1971. abandoned. This

application Aug. I, 1973. Ser. No. 384.88h
Inc. CI. EOZf 502. 5/14, Fi61 1/00

U.S. CL 61-72.4 IS Claims

An underwater self-propelled buoyant trenching appa- °,-
ratus for burying a pipeline or cable on the bottom of
a body of water. Water jets on a frame cut the trench. , - i ..
The apparatus is motivated by a drive roller that is re-
s$ientv urged against the pipellie. Forward guide rol- ,

le positioned ahead of the water jets sense the pipe- -r

!o'e direction and act to torque the apparatus onto the ,.
centeliume of the pipeline. - ..... .
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3.377.238
SEA SLED FOR ENTRENCHING AND PIPE 8UR'ING

OPERATIONS
Nuke MIing Chang, and Elmer R. Remkes. both of Orange, Keywords: Seabed pipeline placement; Seabed

Calif.. assignors to Santa Fe International C.-rporation. crencher

Orange. Calil.
Filed Nov. 6. 1973. Ser. No. 413,378 If.S. Cl. X.R. 37-61; 37-62; 417-153; 418-183
Inc. Cl. E02f ",'02. 3/88. F04f 3,00

'.S. CI. 61 -72.4 14 Claims

The sea sled includes a pair of pontoons
mounting depending rollers for straddling

a pipeline disposed on the sea bottom.

Water lets fluidize the sea bottom to form

a trench in which the pipeline settles.
The slurry formed by the water Jets is re-
moved from the trench by the eductor system .--. ..-

which includes a pair of conduits each ."--

having a suction inlet at its lower end for

location within the trench, a discharge at

its upper end, a pair of pump nozzles each

having an inlet external to the associated
conduit and an outlet within the conduit
directed toward the corresponding discharge,
and a pair of primary nozzles respectively
spaced from the inlet ends of the pump
nozzles. A high pressure, low volume, fluid

is pumped from the surface through the jet
nozzles. The fluid emanating from the jet
nozzles entrains ambient fluid and do-live"
low pressure, high volume, fluid through the
respective pump nozzles to their correspond- -,
ing discharges. The action of the pump
nozzles in the conduts crests a suction
whereby the slurry from the trench is pumped
from the trench through the conduits and
discharged to opposite sides of the trench.
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3.877.520
SLBSEA COMPLETION AND RE\NORK SYSTEM FOR

DEEP W4 ATER OIL WELLS
Paul S. Putnam, 8931 La Entrada Ave., Apt. A. Whittier. Keywords: Seabed foundation; Seabed oil,

Calif. 90605 process structure
Filed -Aug. 17. 1973. Scr. No. 189248

Inc. Cf. E2tb 33;035 U.S. Cl. K.R. 166-75
U.S. CI. 166-.6 :6 Claims

A subsea completion system for a plurality of wells
drilled from a single template, the template being di-
vided into a plurality of wellhead sections and a plu-
rality of equipment sections. Each weilhead section of
the template has a concentric stab ring around the
wellhead with the production and service tubing ex-
tending from the stab rings of the respective wellhead
sections to similar stab rings in the equipment sections
of the template. Well completion modules, header
moauics, separator modules, and power equipment
modules are individually connected by means of a
mating stab ring at the bottom of the modules to the
respective stab rings in the template sections after the
template is placed on the sea floor and the wells are
drilled. Each well completion module includes the
production tree, tubing, hydraulic controls, and equip-
ment necessary to operate the well, the tubing and hy.
draulic lines terminating in the bottom stab ring for
connection to the template. An upper stab ring is pro-
vided at the top of each module with tubing extending
directly to the tubing connections in the lower stab
ring through diverters. A multiposition diverter unit is -

attachable from the surface to the upper stab ring and
can be operated to connect a riser to any one of the
tubing connections in the stab ring, providing a direct
tubing path between the riser and any one of the tub-
ing connections in the corresponding section of the
template. The direct tubing connection provides ac-
cess for the setting or removal of plugs in the tubing in
each template section from the surface through the
associated module. This permits the tubing in the tem.
plate to be shut off, permitting removal of any of the
modules from the surface.

3.878.456
STANDARD CONDUCTIVITY CELL FOR

MEASUREMENT OF SEA WATER SALINITY AND
TEMPERATURE

Frank H: Stephan. Columbia. and Robert A. Elmiger. Pasa- Keywords: Bathythermorgraph; Salinity
dena. both of Calif.. assignors to Westinghouse Electric measurement
Corporation. Pittsburgh. Pa.

Filed Oct. 9. 1973. Se-. No. 404.76 U.S. C1. X.R. 73-362AR; 204-195F
Int. C1. GOIn 27142

US. C. 324-30 B 7 Claims

A standard conductivity cell having concentric thin-
walled alumina cylinders of different lengths for ease""
of manufacture, with a thin film or layer of standard
seawater contained between them. Electrical contact .
is made to the standard seawater by end electrodes
and a pressure compensation arrangement allows for "j
the cell's use at great depths in the water. With a
known relationship between conductivity and temper-
ature, the cell also operates as a very rapid tempera-
ture sensor.
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APRIL 22, 1975

J.S78.6O2

METHOD OF CONSTRUCTING A REMOTELY LOCATED
DRILLI.NG STRUCTURE

Louis C. Cerno,,wk. 214 Winkler Dr., Houston. Tex. 77017 Keywords: Offshore construction; Offshore

Filed July 9. 1973. Ser. No. 377_142 platform, fixed; Pile placement;
Inc. CI. E-Ag 2 1 'X Seabed foundation

U.S. Cl. 52-745 3 C!aims
U.S. C1. X.R. 52-169

A drilling structure and method of constructing same

which can be located in remote areas including a
foundation composed of permanent foundation units.
a substructure mounted on the foundation and a der- ,.
rick mounted on the substructure for drilling for oil or
the like in such remote areas. The permanent founda-
tion units, the substructure and the derrick are all
comprised of members that can be transported to the
remote area by means of a helicopter or the like.

--

3,878.684
DEVICES FOR PROTECTING THE BASES OF

STRUCTURES IMMERSED IN A VOLUME OF WATER.
AGAINST UNDERMINING

Jacques Edouard Lamy, Fontenuy-aux-Roses, France. assignor Keywords: Breakwater, concrete; Seabed scour

to C. G. Doris Compagnie Generale pour les DeNeloppements protection; Seawall
Operationnes des Richesses Sous-Marines, Paris. France

Continuation-in-part of Ser. No. 358,500, May 9. 1973. Pat.
No. 3,846,988. This application Aug. 24. 1973, Set. No.

391.465
Claims priority, application France. Sept. 15. 1972,

72.32847
[nt. Cl. E02b 3/06

U.S. CL 61-3 13 Claims

A device for protecting the bases of structures im-
mersed in a volume of water, against undermining, by
means of a wall or curtain constructed in proximity of
the said structure and comprising distributed holes for
water transfer purposes, the disposition of the perfo-

rated wall and of its holes being such that in a water
trajectory directed towards the structure, in the zone
of the base thereof, and returning towards the open
water at a higher level, the pressure drop experienced
by the water is smaller than would be the case for a
trajectory in the opposite direction.
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.S' 8.t',87

GROL TING OF OFFSHORE STRI ('Tt RES

.rthur Frank Trageswer. Jr.. Houston. Tex.. 3sinor to The Keywords: Grouting; Offshore platform, leg;
%.etern Compan. of %orlh America. Houston. Tex. Pile, structure connection

Filed Jul.% 19. 1973. Ser. No. 3hu.730
Int. CI. E02b 17i0. EO2d 04 U.S. Cl. X.R. 61-53.52; 61-53.6

U.S. Cl. 61-46 2 Claims

A mcthod for grouting the annulus between the jacket
and piling in the legs of an offshore structure in which
air is introduced to expel water from the lower end of
the annulus. and grouting material is pumped into the
annulus at the bottom, displacing air upwardly. When
sufficient grouting material is introduced to balance -- X
the hydrostatic head of the sea water, the grouting is
allowed to set up. Additional grouting material may
then be introduced from the top.

3.878.946
APPARATLS FOR LOADING A HOPPER OF A St.(_C'ION

DREDGER %ITH SAND
Jan De Koning. %imsterdam. Netherlands. assignor to N.V. Keywords: Dredge, suction; Dredge-spoil
lngenieursbureau voor S slemen en Octrooien "Spanstaal". transport; Hopper barge
Rotterdam. Netherlands

Disision of Ser. No. 874.212c-Nov. 5. 1969, Pat. No. 3.630.400. U.S. Cl. X.R. 37-59; 114-26; 137-403
This application June 15. 1971. Ser. No. 153.226

Claims priority. application Netherlands. Nov. 8. 1968.
6815921

Int. Cl. B63b 35130
U.S. CI. 214-15 8 13 Claims

In loading a hopper of a floating suction dredger with
sand a suspension of sand and water is pumped into
the hopper. After the hopper is filled up to its maxi-
mum permissable carrying capacity in a first loading -
step additional suspension is pumped into the hopper
in a second loading step during simultaneously drain.
ing off by lowering drain means in dependence on the
weight of the load of the hopper for maintaining the
suction dredger substantially loaded at its maximum
permissable carrying capacity.
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APRIL 29, 1975

SPECIAL POWER (;E%ERATIG UNIT .SI%G
COM'RE.SED AIR PROVItCED BY OCE.% WAVE

0CETHER WITH St PER-HEATED STEA! Keywords: Electrical generator; Offshore
Kli'hi I .m.da. %o. 14-12. I -Chume Jinturnae. Tokyo. Japan platform, fixed; Power, wave;

Cuntinuation-in-p.r1 of Ser. %o. 148,830, June i. 1971, pup
abandoned. Th.i, application Aus. 13, 1973. Ser. No. 387."15

Int. Cl. FOlk :104. F03g 7,0 U.S. Cl. ..R. 60-674; 50-500; 417-333

I.S. ('L f.-698 2 Claims

A special seashore or offshore electric power generat-
ing unit using compressed air together with super- 29

heated steam, which stores mechanical energy in the --
form of compressed air during off-peak load periods .i -

by using superfluoius output of the power plant and 2..;

ocean wave energy. The plant uses the compressed air
thus stored for producing electric power during peak- "2 -
load pc. iods. The compressed air is heated to the tern---_,-
perature of the superheated steam to be mixed there. -- -
with, prior to delivery to a turbine for driving an elec-
tric generator.

3.879.9St

UNDERWA aTER DRILLING POLLLTION CONTROL
CURTAIN

Cbarle Mack Mlason. Denton. Tex.. assignor to Sun Oil Corn- Keywords: Pollutant, submerged barrier
tan., Dallas. Tex.

Filed June !5. MW73. Ser. No. 73.580 U,S. Cl. X.R. 61-1; 61-46
Inc. Cf. EO2b 17,00. i.,04

U.S. CL. 61 - ! R 4 Claims

A pollution control curtain attached -to the sea floor
on one end and to a collar floating on the surface of, , -
the sea on the other end for positioning around a dril-
ling platform to entrap the petroleum fluids seeping
from the well head or sea floor being serviced by said
platform and to convey said fluids to the surface
within a predefined area from which they can be col-
lected. 4 I, , .
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3,879,94€2
PRKEZL RE RESISTANT CAIaSON,()ia %to. Groenund~eitn 94. 1360.Neshru, Norwa, Keywords: Offshore caisson; Offshore platformFiled Apr. 23. 1973, -Ser. .o. jS3,5j8 ' fixed; Offshore platform, leg;Claim, priarq,. ippikation Nor*, a, .1a 2. 1972. fe;O2:fSeaodeoun at o rDec. 5. 1972. 447V72 Seabed foundation
Inc. Cl. EOZd 27!3 d 5 -06S 0 .6L.S. CI. ol-4b.S 8 Claims U.S. C1. X.R. 61-50

A monolithic offshore platform includes a number ofvertical. cylindrical cells which are monolithically at-
tached to each other at the contact points. The cells
will therefore circumferentially be subjected to purecompressive forces. In one embodiment, all the cells Thave the same outer diameter. There is one centralcell and around this there are first six cells with the I,centers on a circle concentric with the central cell. -. ' Ithereafter 12 cells are placed outside. If desired, new -rows of cells can be added on the outside. The struc-ture can also be constructed without the central cell. +I-The cells can be closed with a spherical shell in each
end.

3J81).798
OIL COLLECTION DEN ICEFrank JAlicia.. 50.3 Calherine it.. Philadelphia. P2. 19143 Keywords: Pollutant, suction removal; PumvFiled Npr. 18. 1973. Ser. Ne. 352.,210

[no. Cf. BOld 23 20 E02b 15,o.j U.S. Cl. X.R. 210-OIG.21; 210-3; 210-242;L.S. Cl. 210-187 7 Claims 210-304; 210-512
A floaltahlc collectton dcice where contaminated liq.
uid such as watcr pollutcd hy oil is collected into acntral drum hy means of an elongated spiralled in- 

-verted V-shaped trough which is circumferentiallymounted on the drum. The device includes expulsion - "- -means hy which the contaminated liquid is expelled 
_from the drum to separation apparatus located else. i -whcrc for separation of the oil from the water.
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3.881.265

C ABLE MOUNTED N kG\ETOSTRICTIVE LINE
HY DROPHONE

Dasid E. Parker. Pa-catuck. Conn., and Henry G. Smith. Jr.. Keywords: Seismic hydrophone
Charieston, S.C.. ,,i,,nors to The L nited States of America

as represented b) the Secretar) of the Now), %%ashingion. U.S. C1. X.R. 29-594; 156-51; 340-3B; 340-11
D.C.

Filed May 6, 1970, Ser. No. 34,929
int. C. GOlw 1138

U.S. CI. 340-3 T 5 Claios

A flexible magnetostrictive hydrophone assembly car-
ried by a multiconductor cable and including at least
one sleeve-like flexible hydrophone unit secured in .
place along the cable. The sleeve-like hydrophone unit
has a flexible tubular support core dimensioned for a
sliding fit on the cable. The tubular core is a sandwich
constructed for pressure release. The core carries a
helically coiled magnetostrictive flexible ribbon and a A .r
continuous length flexible conductor arranged toroi-
dally around the ribbon helix. The ends of the toroidal
conductor are connected to two conductors of the
cable and the combination is hermetically sealed.

MAY 6, 1975

3.881,318
ARCTIC BARRIER FORMATION

David E. Gallo.a*, Simonton. Tex. assignor to Exxon Produc- Keywords: Ice protection; Offshore construction;
tion Research Compan, Houston. Tea. Offshore island; Offshore structure

Filed Aug. 27, 1973. Ser. No. 392.146 fender; Ice structure
Int. CL. E02b 3/00

U.S. Cl. 61-1 R 3 Claims

A method and apparatus for the construction of multi-
pie artificial islands (barriers) used to prevent the en-
croachment of pressure ridges, ice islands and sea ice - .... -

upon offshore structures, marine pipelines or other .

marine facilities, in regions, such as arctic regions,
where bodies of water are subject to freezing. Each
island structure is anchored to the sea floor by piles .....

and/or the gravity of the structure and spaced from
another island a predetermined distance ranging along C< ' -

the seaward side of the facilities to be protected. The - -

predetermined distance between the individual island
structures depends upon the design of the facilities ......

that are to be protected and a risk evaluation. The
shorter the spacing between individual island atnuc-
tums the sooner the effects of grounding will occur for
ice formations that move into" the region in the colder
seasons.
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3,$81.320

PILE INSTALLATION IN LBNIERGEU BEARING
STRATA

, or4e J. Gendrun, Hou,,Lon, Tex., asignorto tRArmond Inter- Keywords: Pile, concrete; Pile footing; Pile-
natinal Inc.. Houston, Tet. driving shoe; Pile placement

Filed June 27. 1973. Ser. No. 373,977
In. Cl. EO2d 5/34 1j7la U.S. Cl. X.R. 61-53.7U.S. CI. 6L-53.64 17 Clams

Piles are installed in locations wherein a bearing stra- -_

turn is submerged beneath a soft nonsupporting stra-
turn. A tubular displacement element is driven down
into the bearing stratum by means of a driving mem-
ber capable of transmitting dynamic driving forces and
load resistance effects from one end to the other. The
driving member is than removed and a static load car-
rying column is installed on the displacement element.

3.881.-930
PLANT FOR EN ACLATING DREDGED MATERIAL Keywords: Dredge-spoil transport; Hopper

Giovanni Faldi. %ia Forese fionati 27. Florence. Ital. barge; Offshore mooring structure;
Filed Apr. 3. 1973. Ser. %o. 347.373 Pump

Claims pnorit%. application ltakl. Mav 17. 1972. 24498/72

Int Cl. B63b 35O36 U.S. Cl. X.R. 114-27; 141-312; 141-388;

U.S. CI. 141-284 4 Claims 214-13; 214-15B

A plant for evacuating dredged material is disclosed,
according to which the dredged material, in form of
aqueous suspension of high solid content, is loaded ,

into transporting lighters, of the type comprising a .

closed loading cavity, having an upper loading inlet
and a lower discharge connection, and the lighters ___
shuttle between the dredging apparatus and a flow 7-79, 7 ---
floating station, provided with at least a pneumatic -- -

pump, per se known, and with means for connecting -- - -

the intake duct of said pump with sai dicharge con.- -----
necuon of the lighter.
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PR()fl (TIC)'. A'%[ FL tRF C t'.SO'. 5','TEMJ.nn P. Thomas. e,7 1 ,,rk % %. aEnorin Inier A"J i. .ci- Keywords: Offshore caisson; Offshore con-
M. e. Xr, Iork. %o struccion; Offshore piatform.

-iied kpr. ' 1.. ler. No. -354.44 fixed; Seabed fouidat-on; Sesoed

Int. Cl. E .lb 41: :, oil, process structure

I.S CI. 166-.5 10 Claims U.S. Ci. X.R. 61-46

A production and flare caisson system in which the
caissons are anchored in the ocean floor by conductor
pipes or piles extending into the ocean floor and og- - -:

idly attacned to a template at the mud line. A spud r-. . " .Z%4 . -
rigidly attached to the template is imbedded into the -- - - ",
floor through an opening generally centrally of the "N- --. .- -

template. with the caisson being lowered into the spud ".
and clamped thereto. In the production caisson a pro- \ "
duction separator and the production strings and flow
lines are housed within the caisson thereby reducing
the equipment normally stored on deck, or exposed to -
the marine environment. All components are prefabri-
cated. preassembled. tested, and disassembled prior to .-. .
being reassembied at the site. Installation can be ef- -. r
fected by employing a drilling rig thereby eliminating
the need for costly derrick barges,

3,8 34to
CENTRIFLGAL PUMP FOR PROCESSING LIQUIDS
CONTAINING ABR-%SIVE CONSTITLENTS. MORE

PARTICLLARLY. A SA.ND PUMP OR A WASTE-WATER
PUNMPER

Johan Henri BEtnjes. Hengelo. Netherlands. assignor to Nets- Keywords: Dredge-spoil transport; Pump
toom B.V., The Hague. Netheriands

Fded SepL 5. 1973, Set. No. 394.49) U.S. C1. X.R. 415-170A
Intt CL FO4d 29(08. 29170

US. CI. 4tS-09 8 Claims

A centrifugal pump for processing liquids containing
abrasive constituents comprising a housing with a suc-
tion opening and a delivery opening and an impeller
and having on either side sealing faces located at least rk
partially on the outer side of a scaling slot in which - --

slot. near the entrance side, an annular chamber is _

formed and means are provided for rotating the liquid
in the chamber and near the outer circumference ra-
dial. outwardly directed ducts communicate with the '
annular chamber and open out by a diameter which is
smaller than the diameter of the impeller.
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3.882.320
TIDE ENERGY CONVERSION DEICE

Edmund Schmler. Cht' tlh. W sh. 99109 Keywords: Electrical generator; Power, tide;
-dea Dee. 20, 1973. Ser. No. 409.013 Tidal inlet

IntL Cl. F03h ;3112
U-S. cf. 290-43 3 Claims U.S. Cl. X.R. 290-54

A tide energy conversion device including a pluraity
of spacea apart pairs of paraci %enules% channei inem-
bers ciongateJ in the direct n Of tide tlo%% and facing
each other The members include lower flights that
are suotantta. ':c aorizontal and %traight. Roller
frames. each hasing two pair of sp.aced .part rollers,
one pair in cach channel of a pair of channels, carry
elongated blades extcnding outwardly and transversely
of the channels. These hlades arc connected to the 'A • /

frames h hr.ice arms. eacn extending diagonally from
the frame to locations adjacent the outer edge of a 4) ,

blade. and hy support arms, each connected to an - -. ______

edgc of a blade. The channel members are supported \ /
on a base which is secured at a level that supports the
blades so they are at least partially submerged in the -
water while they are carried beneath the channels. _

Endless chains connect the several roller frames. The " -..
chains extend over longitudinally-spaced sprockets ro-
tatably mounted on shafts. Force of the tide flow
against the movable blades rotates the shafts which
are connected to electrical generators. Gear reduction
and transmission means is provided to enable the gen-
erators to produce electricity regardless of the direc-
tional movement of the blades.

MAY 13, 1975

3.882.682
FLOATING BOOM WITH DEMOUNTABLE FLOATS

Harold R. Appelblom. 2.310 Carlmoan Dr., Belmont. Calif. Keywords: Pollutant, surface barrier
94002. and Francois Emile de Bourguignom. 1269 Ridgeley
Dr.. Campbeil. Call. 95008 U.S. Cl. X.R. 61-5

Filed Apr. 16. 1973, Ser. No. 351.319
Int. CL EO2b 15104

U.S. CL 61-1 F 7 Claims

A floating boom is disclosed which includes an elon-
gated sheet-like partition member and a plurality of
float means including float elements demountably se-
cured to the partition member in relatively spaced ,.-... 0
apart positions thereon. The float elements are formed ___,-_.__,__.___.____.

for rapid and easy attachment to frame members of / .. ,t -'i .7\
the float means, which frame members are relatively - *. /
permanently secured at predetermined positions along
the length of the partition. The float elements are se-
cured to the frame by arms which provide an outrigger ,- ,
type construction to enhance the stability of the boom
and provide a channel between the float elements and
the partition. Latch means is provided to enable selec.
tive coupling of the arms to the frame members.
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3.883.261
POWER MEANS

Paul E. Saxmane, 6120 E. 21st St.. Indianapolis. Ind. 46218 Keyvords: Power, wave
Filed AuK. 13, 1973, Ser. No. 387.686

Ite. Cl. F03d 11(04 U.S, C. 1.R. 415-202; 417336
U.S. CL 415-7 4 Claims

A power means for obtaining useful power from mov-
ing fluid such as water waves or air motion, having an ------
impeller body and an arrangement of baffle means for
guiding the moving fluid to cause it to impart torque
to the impeller. _ .- - ,,

3,883.433
COLLECTION AND RECOVERY SYSTEM FOR OIL

SPILLS
Frank Adams March. aud Louis Stanislaus Brown, both of Keywords: Pollutant collection; Pollutant,

Resig. Va.. saignors to Ocean Systems. Inc., Rteston, V. suction removal
Coatlaustion-ua-part of Ser. No. 269,125, July 7. 1972,

abandoned. This application Sept. 20. 1973, Set. No. 399,339 U.S. C1. X.R. 210-DIG. 21
Claims priority. application Netherlands. July 4, 1973,

130936
tat. CL EO2b 15/04

U.S. CL 210-242 It Claim

Apparatus for collecting spilled oil with a plurality of
rigid weir-plates disposed along a primary weir and
supported by discrete weir-plate floats, each weir-
plate having a weir opening, the weir-plates spaced
from each other along the primary weir and connected
to one another by flexible sheet. Embodiments of the
invention additionally feature supporting the rear edge
of the basin by discrete secondary floats spaced along
the rear edge of the basin and connected by flexible
sheet. stiffeners connected betweed the primary weir
and the secondary floats; a plurality of secondary

weirs supported on the secondary floats each secon- y
dary weir having a lip positioned beneath its associ-

ated secondary float: weir plates affixed to elongatedweir plate floats at an angle so that they float stably E - , ''
with their lower edges aft of their upper edges; a per- Xforation in the bottom of the basin; a tension line
rigged foreward of the primary weir and a plurality of
bridles running between the tension line and the pri-
mary weir; bridles proportioned in length to deploy
the primary weir along a parabolic line; a plurality of
discrete floats along the primary weir intermediate to
said weir plates and connected thereto by flexible
sheet. floats made of a semiflexible closed cell foam
coated with an elastomer outer coating; rigid stiffening
plates affixed to the intermediate floats and attached
to the forward edge of the basin, the stiffening plates
extending downward from said intermediate floats to
maintain said basin bottom at, a predetermined depth
in the water.
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3.884.042
FLOATING BREAK% ATER

Thomas R. Anderson. SuAnwood. and Edwin E. Forner. Ever- Keywords: Breakwater, floating; Low-cost
en, both of Wash., assignors to Cascade Pacific Rim Co, shore protection; T.!res
Inc. Arlington. Va.

Filed Jan. 2, 1974. Ser. No. 429,707
lio. CL EO2b 3106

U.S. CL 61-S 13 Clains

A floating breakwater fabricated of a plurality of in-
terconnected sections extending across the front of an
area desired to be protected from heavy seas. Each 'J " e avsu''-b

" "

section is made up of a plurality of parallel linearfloats with tires spacedly threaded to them and per-

pendicular floats serving as cross ties and forming a
definitive structure. The links between the sections ,
and the joints between the adjacent floats will be
m :de of discarded automotive tires Nolted together ,
wth no contact between the bolts and the floats :¢P

thereby allowing the maximum of flexibility during 333.
times of high seas enabling the breakwater to absorb
the resultant stress generated thereby without damage.

3.884.173
SUPPRESSION OF CABLE STRUMMING VIBRATION RV

A RIDGED CABLE JACKET
%ndrew G. Fabula. La Jols. Calif.. assignor to The United Keywords: Towing cable
States of America as represented by the Secretary of the
.Navy. Washington. D.C.Wasiedto Jul.. 174.r. 872U.S. Cl. X.R. 174-42; 174-70R; 174-119R;Filed July 12. 1974. Ser. No. 487.832 188-111; 340-3T

Int. Cl. 963b 21156: HOlb 7104: H02g 7-13
U.S. Cl. 114-235 F 20 Claims

An apparatus for the attenuation of motion induced, - - -
spurious. hydrophone signals resulting from cable vi-

brations induced by relative water flow motions over
the cable, which are transferred to a hydrophone at-
tached thereto, includes a radially outstanding and spi-
rally disposed ridge or ridges running over that length -- -

of the cable that is exposed to flow with a sizeable
cross-flow component.
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3.884.807
APPARATUS VOR SKIMIING IN MLLTI-PHASE FLUID

MEDIA
%terte W. Heddon, 8912 Victoria Ave.. South Gate. Calit. Keywords: Pollutant collection; Pollutant
90280 removal watercraft
Continuation-in-parl of Ser. No. 29.7 83, April 20, 1970.

abandoned. This application Oct. 18. 1971. Set. No. 190.U82 U.S. Cl. X.R. 210-242; 210-DIG.21
Int. CL E02b 15,04

U'.S. CI. 210--104 1 Claim

A skimmer vessel is disclosed for collecting, automati.
cally concenlrautng. and storing an upper phase of a
two-phase liquid system such as oil floating upon wa-
ter. A mechanically positioned entrance lip brings in a
mixture of the two phases to a settling and collection
zone. Within one or more settling zones connected in
series electrical phase detection systems are used to
facilitate optimum concentration of phases. The elec-
trical systems automatically position weir gates and
engage pumps for control of the phase separation. It is
possible to operate the vessel under varying condi-
tions, for exampie at low inlet rate provided by wave
action, also at higher flow rates provided by mechani.
cal pumping means or higher vessel surface velocities.

MAY 27, 1975
t ~ 3.,88s.330

EXCAVATOR FOR DIGGING A HOLE BENEATH THE
WATER

Toshinobu Araia. 1308-1. OrD, Yahsta-ku. Kitakvushu.
Japn Fled N 7. 1973. Set. No. 339.017 Keywords: Dredge, cutterhead; Dredge intake.

mi. CI. E02I 3192. 3/94 U.S. C1. X.R. 37-64
L.S. CL37-S7 3 Cleiin 1..C..KR 76

Apparatus for digging a hole beneath the water com-
prises a submarine motor connected to drive a shaft
carrying a plurality of scoops provided with teeth
along their cutting edges. The scoops are mounted be-
neath a stationary disc provided with a hole connected ,
to a suction pipe through which sand displaced by the
scoops may be sucked up.
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3.885.331
DREDGING BARGE HAVING DIGGING JETS AND

STEERING JETS
Thomas A. Mathieu. 2-04 Justice St.. Suite A. Monroe. La. Keywords: Dredge, suct ion; Dredge propulsion;
71201 Seabed trencher

Filed June 25. 1973. See. No. 373.140

U.S. CL 37-63 t 3192. 528 U.S. Cl. X.R. 37-78; 114-151; 115-L2R

A barge for removing material from the bed of a pond,
lake or like body of water which includes a floating
hull having opposite sides and ends with a manifold at
one end mounted for pivotal movement about a hori-
zontal axis and carrying a plurality of tubular pipes
such that ends thereof may be positioned variably ver.
tically relative to the material upon the bed to create
a material-water admixture as well as providing for- Dr A
warding propulsion to the hull, at least a pair of tubu- .*- --

lar pipes at a second end of the hull, the pair of tubu- * ,-

lar pipes being directed generally forwardly in the di-
rection of forward propulsion and inclined relative to
the horizontal, and the pair of tubular pipes each
being pivoted for movement about a vertical axis to
steer the barge.

3,985,418
METHOD AND APPARATUS FOR DETECTING THE

PRESENCE OF AN OIL SLICK ON A WATER SURFACE
Amthoy R. Kriebel. 340 La Mea Dr.. Mealo Park. Calif. Keywords: Buoy, instrumented; Pollutant

94025 meas urementrFiled Oct 17. 1973. Ser. N.. 407.170

Int. CL GO7 .11114 U.S. C1. X.R. 73-59; 340-236US . CL 73-61.1 R IS Clims

An oil slick detector comprising a spinner located in a
shroud surrounding the spinner and providing a radial
gap between the spinner and the shroud, the spinner
being driven at a constant speed by a motor, any
changes in torque on the motor resulting in changes in
the drive current of said motor, the free end of said
spinner and shroud being positioned in the water sur-
face such that the water and any oil on the water will
enter the radial gap between the spinner and shroud,
the rrn,,e on ;he motor being higher ;- value if oil s
present than that torque on the motor if only water is --- ,
present, said difference in torque resulting in a mea-
surable change in the motor drive current. In a pre-- " - --- --- - -
ferred embodiment, the spinner is provided with a spi- - -- -
ral groove in its outer surface to encourage the flow of
coil and water in the radial gap. By running the spin-
ner first in a forward direction to move oil and water
up the spinner and thereafter running the spinner in a
reverse direction to move the oil and water off of the
spinner, and by measuring the average motor current
during the forward and reverse runs, a measurement
related to the thickness of the oil slick is obtained.
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3.88S.440
FREE-GRAB DEVICE FOR COLLECTING UNDERWATER

SAMPLES
Andre RO'dtetdet. La Jolla. Calif.. assivnor to Lt Nickel; Keywords: Sampler, seabed grab

Centre National pour l'Exploitation des Oceans. both of
Parb. France and Tetra Tech Incorporated. Rosemead.
Calif.. par interest to each

Filed July 17. 1973. Ser. No. 379.940 7' 0 .aa U -

Claims priori . application France. Jul, 19, 197%.
"'?.60161

mt. Cf. G0ut i/C0t
U.S. Cl. ".-4ZS.j I Claims

A free-grab device for collecting underwater samples.
This device comprises a box-like frame, the bottom
and two side faces of which are covered at least
partially by an orificed wall. the other ide faces being /.
uncovered; two similar pick-up jaws which are fitted
with scraping blades and which are pivoted on said
frame to be displaceable between an open position in
which they extend generally towards one another and - ". . * --
a closed position in which they are in effective
engagement with the uncovered side faces of the
frame; rttum means acting on said jaws to urge them
outwardly of said open position towards said closed
posiion; releasable locking means acting on said jaws
to lock them in said open position; and release means
acting on said locking means to free said jaws when
the device touches the sea-bed.

3.886,067
PROCESS FOR CONTROLLING OIL SLICKS

Salvatore W. Miranda, P. O. Box 5746, Carmel, Cafi. 93921 Keywords: Pollutant absorption; Pollutant
Filed Feb. 3, 1970, Ser. No. 8,198 removal watercraft

Int. Cl. C02b 9102; EO2b 15104
U.S. Cl. 210-40 IS$Claims U.S. Cl. X.R. 210-242Z 210-DIG.:1

Oil slicks on surface waters are controlled by applying
oleophilic foam. material to the slick from a boat orj
airplane, In one case the material foams and binds the " ; "
oil to form sponge-like -clods which can be skimmed '

from the surface by another ship. In another embodi- ""' .-.
ment chips of the film material which are formed on
board the craft are applied to the oil slick.

3.886,070
METHOD FOR COMBATTING POLLUTION USING A

CHROMIUM COMPLEX
Joan Martlaeau. and Francois-Jmseph Bechber. both o Pasf. Keywords: Pollutant absorption

France, assignors to Seppc. Paris, France
filed Feb. 16. 1913. Ser. No. 332,303 U.S. Ci. X.it. 210-DIG.21

Claim priority, appllICalla France, Feb. 18. 1972,
12.05609

(t. Cl. sold 11/00
U.S. CL. 210-47 2 Claims

A process for anchoring a trivalent chromium com-
plex, in which the chromium is co-ordinated to an
acryclic carboxylic acid, to solid particles having a No F'igure
grain size of I to 600 microns by mixing. 5 to 20
weight parts of said particles with one weight part of
an aqueous alcoholic solution of said complex and
heating the mixture to dryness. Products obtained by
this process and their us in combating oil pollution of
water.
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3.886.750
OIL CON'T4INNENT APPAR ATUS

Ray R. Ayers, and Errol V. Seymour. both of Houston. Tex.. Keywords: Pollutant collection; Pollutant,
assigmors to Shell Oil Company. Houston. Tex. surface barrier
Continuation.in-parl of Ser. No. hl305. (Ot. 16. 1970.

ahandomed. This applicakion Apr. Z4. 1972. Ser. No. .747,079
Int. CL EO2b I104

1-S. C. 61 -1 F 15 Claois

Oil containment apparatus for use in water expcrienc-a
ing high current velocity which includes a barrier and
means upstream of the barrier defining therewith a
capture area where the flow velocity is locally re-
duced. Oil or other floating pollutant liquid enters the
capture area and accumulates therein because of the
inability of the low current velocity to remove the oil.
Oil thus collected may be skimmed or otherwise re-
moved from the capture area.

3.886.751
AQUATIC CONSTRUCTION MODULE AND sI'THOOOF

FORMING THEREOF
Maurco Porraz Jimenez Laboa. Bosque de Motetzuma No. Keywords: Concrete form; Low-cost shore

q. Mesicn City, Mexico protection; Sandbag
Filed Nov. 12, 1973. Ser. No. 415.059

[at. CI. EO2b 3/00. 7;08 U.S. Cl. X.R. 52-173; 52-594; 61-30; 61-37;
U.S. CL 61-3 6 Claims 61-49

A wall structure formed of a plurality of bags which
can be stored in collapsible form and which expand N
when filled with an aggregate such as concrete. The
bags have an inlet through which the aggregate can be
inserted. The bags also have a portion which can inter-
lock with an adjacent hag so as to prevent movement
of the bugs due to water energy, action or erosion. Re-
inforcing means such as Tods or wire mesh can also be
used in conjunction with the concrete. The bags can
be stored and then rapidly filled at the site of a desired
protective structure such as a dam, breakwater, or I-
vee.

3.886.753
SUBMERSIBLE STRUCTURES Keywords: Offshore platform, fixed; Offshore

Jai Nariman Wirdy, 61. Summit Rd. Northot. Middlesex, and storage tanic, submerged; Seabed
Shirley Bowers Stubbs. 3. Blrkdole Rd., Eallg, L.Agdon. foundation
WS. boh of Ensland

Fided Mar. 28. 1973, See. N. 345,757 U.S. C1, X.R. 61-50
Claims priority. appinstiem United Kingdom. Apr. 4. 1972.

IS546%,2
int. Cl. EO2b 1' 00 863g 3/00. 065d IIV00

U.S. C• 61,--46.5 12 Claims

A submersible structure floatable to a desired location
and sinkable to rest on the water bed, comprising con-
tainers on a base, a perimeter wall on the base, and a
column extending from the base to above water level. . '

the containers,. wall and column being formed of rein-
forced concrete.
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3.887.817
POWER GENERATING DEVICE

Geruld E. Steelman. R.R. 3. Add. Iowa 504W3 Keywords: Power, tide
Filed Dec. 20. 1973. Ser. No. 426,1104

US. Cf. 290-43 Int. Cl. F03h 13 10 11 Clai U.S. C1. X.R. 290-54; 415-5

A power generating device comprises a continuous
elongated flexible loop member having opposite loop
ends and adapted to be suspended in a current of
flowing fluid. T, he loop member is trained around a ro-
tatable member which in turn is drivingly connected
to an electrical generating power means. A plurality of .,

flexible and collapsible containers or sails are
mounted in spaced relationship and in end to end rela- - "

tionship along the loop member. When immersed in a
current of moving fluid, the containers will be ex- _ - - -

panded and filled by the fluid when their open ends . .----
are facing upstream in relation to the current and they -] -" r ,-. ,
will be collapsed and emptied of fluid when their open 2.-- " .. . ..
ends are facing downstream in relation to the, urrent.

Thus the containers will drive the loop member and
consequently the rotatable member continuously
whenever the loop member and containers are im-
mersed in a flowing fluid material.

3.887,897
SYSTEM FOR CHANGING SEISMIC DETECTION ARRAY

LENGTHS
Edwin B. Neitzel, Dallas. and Marvin D. Gontarek. Richard- Keywords: Seismic record processor; Seismic

me. both of Tex.. assignors to Texas Instruments Incorpo. survey method
raed. Dallas. Tex.

Filed July 23, 1973. Ser. No. 381.812 U.S. Cl. X.R. 340-15.5 C; 340-15.5GC
Int. C1. GOIv 116

U.S. Cl. 340-7 R 10 Claims

A system is disclosed wherein selections are available 22
at a marine seismic survey boat which allows an oper- . -
ator to change the effective array length in integer
multiples of the length of a unit array with array cen-
ters maintained constant while simultaneously intro- , - 77
ducing weighting which maintains constant the rela- T1!!1HII I1; Ijllll1
tive signal levels between channels. .€ " ' ; ', .
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3.148t.086
F'LOATICG BOOM

Gerald W. Robertson. Dumfries. and Terence Sturgeon, L0 Keywords: Pollutant, surface barrier
charbriggs. Dumfries. both of Scotland. arivnors to Lni-
roal inc.. %ebndge. Midlothian. Scotland

Filed Aug. 31. 1973. Setr. No. 393.359
Claims prkirit%. application United Kingdom. SepL. 4. 1972.

40958,72
Int. Cl. EOZb ;s'o'

US. CL 61-1 F 8 Claims

A floating boom comprising a barrier for containing
pollutant-debris along the surface of a body of water.
The barrier is provided on each side thereof with op-
positely directed bouyant members, and is ballasted \V
along its lower longitudinally extending edge by means
of an appropriate medium so that it maintains an up-
right attitude.
The foregoing abstract is neither intended to define
the invention disclosed in the specification nor is it

intended to be limiting as to the scope in any way.

3,.88"09

ARTIFICIAL REEF
Edmund R. Bots. 2310 Ocea Dr., Veto Beah. Fla. 3Z960 Keywords: Bar protection; Breakwater,

Filed Nov. 14, 1973, Set. No. 415.690 concrete; Seabed foundation
IaL CL AOIk 61/00; EO2b 3104

LS CL 119-1 4Claims U.S. Cl. X.R. 61-3; 61-4; 119-4

A method and apparatus for preventing erosion of a
beach, including an artificial reef for subsurface place-
ment adjacent a shoreline and made up of a base reef
set on the seabed and an upper reef preformed and .-...---

mounted to the base reef or formed in situ on the base -.j
reef by a sabellanid marine organism thereby forming

a composite reef to build up accretion of sand on the
shore side of the reef and to prevent erosion of a
beach.

3,888,317
HYDRAULIC PILE DRIVER

John L Waiters. Casmw La- West Paterson. NJ. 07424 Keywords: Pile driver leads
Filed Mat, 27. 1974. Set. No. 455-187

Int. CL' E02D 7114 U.S. C1. X.R. 52-115; 61-53.5; 214-147G
U.S. CL 173-43 S Claims

A fully powered hydraulic pile driver whereby maxi-
mum desired movement and positioning of leads is ac-
complished under full hydraulic power, thus simplify-
ing the pile driver mechanism and providing positive
and precise control to the operator. A hydraulically
powered telescoping spotter is provided whose con-
nections to the lead frame and rig are also fully pow.
cred. Power monks are placed in the lead frame for
plumbing and positioning the piles..A single hydraulic
power system is provided to operate all the powered
components.
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3.88766

OIL SORPTION M_-%TERIAL
Wayne J. De Noung. Amros. Ind.. awsienor to Uniroial. Inc.. Keywords: Pollutant abaorptio

%rw York, N.Y.
Filed Mar. 9. 1973. Ser. Na. 340.613 U.S. Ci. X.R. 106-2; 117-65.2; 117-93:

S.Int. C. E0b / I I Claim 117-138.8D; 134-6; 210-.40: 210-DIG.21

Cellular materials impregnated with a hydrnphobic
and oleophilic sealant in an amount sufficient to coat
the surfaces of the cells or capillary domains. for use
in absorbing oil and like pollutants from the surfaces
of either solids or liquids, are disclosed. In the pre-
ferred form of the invention, such a material is made
by impregnating a sheet of open-celled polyurethane
foam with a solution or latex of a sealant inert to No Figure
water but capable of being swelled or dissolved by oil.
drying the sheet by driving off all or part of the liquid
medium, and compressing the sheet while the impreg-
nated sealant is tacky, so that the sealant acts to retain
the sheet in its compressed state. The resultant article
is characterized by the unique quality of being rela-
tively inactive when in contact with water, but becom-
ing activated by oil, so that a rapid absorption of large
amounts of the oil is effected. The cellular material
may also be a foam in chopped or powder form. or a
fibrous non-woven batt, and is particularly advanta-
geous in selectively removing residual films of oil from
the surface of a body of water. This abstract is not to
be taken either as a complete exposition or as a limita-
tion of the present invention, however, the full nature
and extent of the invention being discernible only by
reference to and from the entire disclosure.

3.889.2.30
CAPACITIVE TRANSDUCER AND METHOD OF USING

THE SAME
Sydney T. Knott. Barnsiable: Frederick R. Hess. Waquoit. and Keywords: Seismic hydiophone; Seismic

Richard T. Now.k. North Falmouth. all o( Mass.. assignors screamer cable
to Woods Hole Oceanographic Institution, Wxds Hole.
Maw. U.S. Cl. X.R. 340-7; 340-13

Filed Sept. 1. 1966, Ser. No. 576.979
Int. Cl. GOl 1/38

US. Cl. 340-17 9 Claims

A capacitive type pressure sensitive transducer having
the general form of a coaxial cable may be used as a
continuous line hydrophone. The transducer has mini-
mum sensitivity to pressure waves travelling parallel to
its principal dimension, but high sensitivity in the di- 4 1
rections normal to it. An inner conductive member is
covered by a compressible cellular dielectric layer,
over which is another conductive member of cylindri-
cal configuration.
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3.8 9,,4)3

METHOD AD APP %R %TLS FOR CONTINLOLS

UNDER', kTER MINING USING PLURAL SHIPS
Michel Gauthier. Renan: Marcel Te. %.wr: Daniel Fleruv, and Keywords: Dredge, mechanical

Michel Jeku , Ail of Nantes. Fr.n e, a.ivnor to Cenir
Natjional pour I'E plhtatn d- Ocns and ItNickt. buth U.S. Cl. X.R. 37-195; 43-4.5; 43-6.5; 214-13
o( Paris, Franc. part internst to each

Fied Man 15, 1973. Ser. No. 360.594
Claims priority, application France. May 25. 1972,

72. 18e36
InL CI. E02f 5/00

U.S. Cl. 37-69 8 Claims

Continuous extraction of solid products from tb' bot-
tom of the sea by means of at least one endless dredg- I [1~ " .,
ing line provided with buckets. The endless line is low-,-
ered to the sea bed from a first ship, the buckets are
caused to dredge the surface of the sea bed and the
line is then raised to a second ship traveling along a -
generally parallel course to the first ship after the I
dredging operation is completed. The line is returned I \
to the first ship along a return path which is at least
partially submerged.

3.889,476
SLBMERSIBLE CAISSONS AND THEIR APPLICATIONS

Gerald Gerin. 41 Avenue Egle. Maisons-Laditte. France Keywords: Breakwacer. concrete: Offshore

i78600)ii caisson; Offshore construction;
Filed Feb. 2. 1973. Ser. No. 329.087 Offshore storage tank, emergent

Int. CL E02d 5 /0. 23102
U.S.L61-46 19claims U.S. C1. X.R. 61-46.5; 61-48; 61-50

The invention relates to a submersible caisson adapted
for use in the construction of sea or river works, of the
kind comprising a bottom, at least one lateral wall and .- -

a dividing-up device for liquid ballast forming a cellu- _-A
lar structure in section substantiaily parallel to said
bottom. The said dividing-up device is a structure , '
completely independent of the wall and the bottom of --.
the caisson which can thus be calculated precisely in
accordance with the applied stresses.
Many alternative forms of construction are given and
the applications referred to are fluid-storage
reservoirs. dykes. breakwaters, quay walls, lock walls.
dam elements. etc.
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3,889.477
CRUDE OIL OFFSHORE STORAGE VESSEL

William ,. Tam. W arrenville. Il.. ax.ignor to Chicago Bridge Keywords: Offshore storage tank. emergent
& Iron Company, Oak Brook. Ill.

Filed Jan. 28, 194. Ser. No. 4.A6.905 U.S. Cl. X.R. 114-.5T; 220-85A
IntL C.* 565G 1.00. B64D 89/10

U.S. Cl 61--46.5 10 Claims

A self-ballasting offshore oil storage tank comprises a
vertical enclosure hasing a middle section with a
cross-sectional area smaller than those of upper and T . 7
lower sections joined thereto. The configuration of the
upper and lower sections are made such that. with the
middle section located at the water surface, oil stored " . - '

within the vessel automatically apportions itself be-
tween the upper and lower sections in such a way that
the weight of the oil stored in the upper section bal-
ances the buoyant effect of the oil stored in lower sec-
tion.

3,89.48.
JET SHEET AND CIRCULAR PILE WITH WATER

HAMMER ASSIST
Lecnard Long Frederick. 15 Crttview Ter., Whippany. NJ. Keywords: Pile driver, vibratory; Pile
07981 driver, water jet; Pile-driving
Disiso of Se. No. 293,444. Sept. 29, 1972. Pat. No. shoe; Pile, sheet; Pile, steel

3.8122.557. This application May t0, 1974. Set. No. 469.026
Int'CL EO2D 7"8. 5,16 U.S. Cl. X.R. 61-53.74; 61-60; 61-6l; 173-49

U.S. CL 61-S3.5 8 Claims

The invention relates to a system of furnishing a sup-
ply of lubricant to the opposed sides of a section of
piling and a movable drive shoe carried thereby to (a-
cilitate the driving of the piling in any type of' earwn
strata.

3,890.224
PROCESS FOR CONTROLLING SURFACE POLLUTANIS
Donald Eric Weiss. Blackburn. and Hendrik Adristan Jacobus Keywords: Pollutant absorption

Bataerd. North Clayton. both of Australia. assignor to
Commonwealth Scientific and Industrial Research Organi- U.S. Cl. X.R. 210-36; 210-4); 210-75;
saboo and Imperial Chemical Industries of Australia and 210-223; 210-DtG.21
New Zealand Limited. Campbell. Australia

Fled Apr. 29. 1971. Set. No. 138.679
Claims priority, applicadon Austraia, May 4, 1970,

1083/70
Iii. CL C02b 9/02; EO2b 15104

US. CL 210-30 11 Claims

A method of phase separation using ferromagnetic ' -
materials. A mixture of phases is treated with particles,- -
or granules of ferromagnetic material so that one of .
the phases is preferentially absorbed or collected onto
or into the particles or granules. The particles or gran-
ules of the ferromagnetic material together with the,
absorbed or collected phase may then be recovered
from the remainder of the mixture using magnetic . .
means.
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3.890.234
OIL SEPARATION AND RECOVERY DEVICE

Frank Galicia. 5043 Catherine St., Philadelphia, Pa. 19143 Keywords: Pollutant collection; Pollutant,
Filed Apr. I. 1973, Ser. No. 352,209 suction removal

Int. CL E02b 15/04
U.S. CI. 210-242 1 Ctmifl U.S. Cl. X.R. 210-194; 210-DIG.21

An oil separation and recovery device which may be
towed or otherwise propelled over, or left stationary
on, the surface of a body of oil polluted water. If the
unit is in motion, inverted V-shaped troughs intersect
the liquid surface causing the oil polluted water to ,
flow into an inner chamber as the oil rises to the
trough vertices. If stationary, high pressure water is -,___
used to force the oil polluted water along the troughs
to the inner chamber as a vacuum is created. In either ,-- -

case, but particularly the latter, the contaminated
water flow path is improved by utilizing depolluted
discharging water to induce a surface current of the
oil polluted water to flow toward the troughs. Also.
the utilization of a heating means keeps the oil flowing
expeditiously through the troughs.

3,890593
MCLLT.DIRECTIONAL SEISMIC EXPLORATION

METHODS ON NAVIGABLE WATER
JLee Davis, Ecter, Tex assignor to Advance Oil and Gas Co., Keywords: Seismic survey method

Inc., Midland, Tex.
Coednuaton-in-part of Ser. No. 145,8i1, May 21,1971, Pat. U.S. Cl. X.R. 340-7R.; 340-15.5R

No. 3,746,122. This appliation June 28, 1973, Ser. No.
374,497

Int. Cl. G0Iv 1128
US. CL 340-0t.5 MC 2 Claans

A number of seismic detectors are located in a two.
dimensional array on the surface of the earth, either
on land or at sea. One 6r more seismic disturbances
are produced in the vicinity of the seismic detectors at
points located to produce sampling of various subsur.
face reflection points to form one or more two- .. ,

dimensional areas of coverage For each seismic dis- " E ,
turbance. the subsurface reflections thereof received - ,-

by the various seismic detectors are recorded. In some
embodiments, the seismic disturbances are produced ___-_._._-_----___"_

at points located to produce multi-directional sam- ,.-

piing of each of various subsurface reflection points
and recordings for different ones of the seismic dis -....
turbances are combined to produce stacked record- "_" ."
ings wherein multi-directional reflections from com- . " -
mon subsurface points are added. On navigable water
the multi-directional sampling is conducted by travers- .
ing a region to be surveyed with two vessels on gener- .- -. - -
ally parallel courses each towing a string of hydro-
phones, and alternately creating seismic disturbances
in the water adjacent each vessel to thereby sample a
plurality a reflecting points located along a line which
tracks the planned survey line well notwithstanding
deviations in the courses of the vessels and hydro-
phones caused by water currents and navigational er-
rots.
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3.2140.90
-ATI-HEA'.E PROTECTIVE SYSTEM

Jacques Edouard Lamv. Fontenay-au%-IRo-se. France. asmigsor Keywords: Seawall
to C. J. Doris. Paris. France

(ontinuation o( Ser. \o. 324.305. Jan. '. IQ'3. Thi& U.S. Cl. X.R. 61-4; 61-46; 61-49
application Nla% 21. 1974. Ser. No. 4'1.878

Claims priwit%. application France. Jan. 18. 19!2.

In. Cl. E02h 311,
t.S. C'L 61-3 6 Claims

Anti-heave protective system including especially de-
signed means adapted to slow down ascending and de-
scending water flows against an obstacle exposed to
wave and heave action. These means include material U1TJ~-TTTT
elements such as studs, blade portions or pipe por- j23
tions, constituting in front of the obstacle, projecting
energy dissipating elements over a depth sufficient to
penetrate beyond the limit layer of the water mass 22,
moving upwards and downwards against the obstacle, lull
and the obstacle comprises a plurality of columns,
horizontal drums or the like, arranged in staggered re-
lation to provide a substantially uninterrupted im-
pingement area for the waves.

3.890.794
METHOD Of REPLACING PILING

John T. Broadfoot. Star RIte. . Box 144. Kingston, Wash. Keywords: Pile, concrete; Pile section con-
98346 nection; Pile, structure connection;

Fied Dec. 26. 1972. Ser. No. 318.093 Pile, wood; Structutre repair
lat. CI. EO2d 5126. 5140

U.S. CL 61-54 10 Claims _.S. Cl. X.R. 52-722; 52-725; 61-48; 61-56.5;

Deteriorated piling is replaced with a hollow, tubular, 425-90

reinforced concrete column extending from just below
the mud line to the underside of a load-bearing mem-
ber supporting an overhead structure. The deterio-
rated piling is severed below the mud line and a cast-
in-place concrete column is positioned between the
severed piling and the overhead supporting member.
Any required length of column is formed by suspend-
ing a preformed base section in water over the severed
piling, securing a form member to the top edge of the
base section. spraying quick-setting concrete over the
form member, which sets in seconds, and adding pro-
gressive additions of form member and concrete while
lowering the hollow column into place over the sev-
ered piling until contact is made with the overhead
structure. An integral, hollow concrete column is
formed functioning as a load-bearing piling.
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3,890.795

KIT OF COMPONENTS %ND A NIMETOD OF
PROTECTING STEEL PILING FROM CORROSION

John R..Mourer. Glendora. Calif.. "ignor to W lter A. Plum- Keyvorda: Coating; Corrosion prevention;
mer. Sherman Oaks. Calif. Pile, steel

Filed May 21, 1973. Ser. No. 362.170
[tt. C. E02d 36)0 U.S. C1. X.R. 24-197; 52-170; 52-724; 52-728;

U.S. CL 61-54 13 Claims 52-623

A protective jacket kit for and a method of safeguard-
ing steel piling against corrosion. The H-beam type
piling is sheathed with a tough flexible plastic jacket -
equipped with an interlocking plastic seam and is
snugly gathered and cinched about the piling and cer-
tain underlying auxiliaries. These important auxiliaries
include clip-on closure members for the open sides of
the piling and providing support for the jacket along
the ,,en sides of the piling and preventing contact of
the jacket with the sharp and rough outer corners
thereof. Additional auxiliaries include barrier blocks -
effective to close at least the upper and, in some cases.
the lower ends of the open sides of the piling as well as T i
a sealing collar embracing the barrier blocks.

3.890,840
LASER CONTROLLED FATHOiETER

Richard J. Malloy. Oa. Calif.. amignor to The United States Keywords: Instrument, laser; Sonar, depth
of America as represented by the Secretary of the Navy. soumder
i, ashington. D.C.

Filed June 7, 1974. Ser. No. 477.250 U.S. C1. X.R. 73-432L; 340-3R; 356-172
inl. C1. GOlb 11/26; GOlf 23/00

U.S. CL 73-290 V 7 Claims

In a method and apparatus for underwater depth re-
cording, a laser beam placed on a datum point im- - -.-
pinges upon a plurality of vertically adjacent laser ..- "- -
beam receptor cells rigidly affixed to a float. A depth t
sounding transducer is supported -a fixed distance .
under the float and communicates with a recorder. A __-- - ..-
plurality of delay circuits respectively connected to
the plurality of receptor cells delays a signal from the
transducer to the recorder a specific time indicative of
the position of the plurality of receptor cells with re-
spect to said datum point whereby an underwater
depth recording is made without erros being intro-
duced by surface water disturbances.
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3.890.44
PERIPfil TON SA IPLER AD METHOD FOg SAMPLING
54

itliam F. Gale. Riser Rd.. Wapwallcpen. Pa. 18660 Keywords: Instrument deployment; Sampler,
Filed July 25. 1974. St. No. .191.644 biota

t.L Cl GI)lh 102

U.S. Cl. 73-4.11 R 8 Claims U.S. CI. X.R. 73-425

A sampling device is disclosed which is capable of
being clamped to the surface of a stone and other por-
table solid underwater objects to which periphytic
cells adhere and which will retain the sample cells in a
closed container, while the object, sampling device
and cells are transported as a unit to a laboratory or ,,. -
other place of testing. The device includes a hollow

side wall connecting top and bottom, an aperture inthe bottom and a rigid tubular collar extending fromthe margin defining the aperture, a sealing collar sur-

rounding the rigid collar, and adapted to sealingly en-
gage the surface of the object being sampled with the
hollow body. A stoppered access opening is provided
in the top of the hollow body for inserting a cleaning
implement for removing periphytic cells from the solid
object. A clamp is provided for clamping the hollow
body to a solid object in sealed engagement therewith.

3.890.916
FENDER FOR MOORING POSTS OR THE LIKE

Jose Tummers. Heimgarten. and Walter I'isArik. Haringen, Keywords: Pier fender
both of Gennmay. assignors to Mannesmannrohren.-Werke
Aktientesellsr btft. Dusseldorl. Germany U.S. cl. X.R. 61-48

Filed Sept. 24. 1973. -Se. No. 399,930
Claims primity. application Germany. Sept. U. 1972.

2247197
Int. Cl.' B638 59/02

U.S. CL 114-219 2 Claims ...

A finder of a mooring post is held thereon by a ball no O
and socket mount permitting pivoting on a vertical p #W

and on a horizontal axis. The fender is secured against
rotation on an axis transverse to the surface of the -
render provided for engaging a ship.

F9 9
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3.890.917
MARINE FENDERS

John Mortom .ckrovd. Aindc.or, and Graham Skrhur Nieel Keywords: Pier fender; Tirr-s
Hart. Avlesbur. both of England. amsignors to Fireslone
Burleigh Marl ne Pneumatic Fendernr ('ompany limited. U.S. C1. X.R. 61-48
Middkle%. Engtland

Contouatoa-in-part of Ser. No. :18..92. Jan.. 1972.
abandoned. Thi application Dec. 20. 1973. r, %o. 42h.647 in the fending force exerted by the wheel dunng its in-

Claims prioer . appclton Imed Kingdom. .an. 19. 19'1 itial inward mosement, and a suosequcnt levelling off
2685 71 Int. CL R#3b :1,O4 of this force as it approaches its maximum permissible
1- S. CLt 114-2:0 10 Cta v Nalue during the remaining part of the inward move-

ment.
A mnarine tendier (,r kise on duck v ails and at lock en-
trances comprises a wheel equipped with a pneumatic
tire and mounted on a vertical axle in a supporting
structure Two rollers are mounted on vertical axles in
the supporting structure, and the wheel axle can slide
at right angles to its own length to allow the tire to he ,

pressed into resilient deforming engagement with the " ''-,.
rollers. This inward movement, and the return move- -
ment. of the wheel are vieldingly resisted by hydraulic
rams attached to the wheel axle, and the flow of !he
hydraulic fluid of the rams during the instroke of the
rams is controlled by a control device incorporating a
restrictor tle cifective restriction of which is reduced -f
as the inqtroke proceeds. This causes a rapid increase ' - --

3,891.037
REMOTELY OPERATED SEAFLOOR CORING .ND

DRILLING METHOD ,NI) SYMSTE
Dole E. Well. 3902 Linculrihire SL. Pascj ,oulajtL,-s. Calif. Keywords: Embedment anchor; Instrument

395j7, and Kenneth C. Marley, 1074 Valky Forge Dr., deployment; Pile placement;
Suay~ale, .Cam. 94087 Sampler, seabed-drilled care

Fied Dec. 26, 1972, Ser. No. 318,114
ta . CL .21 7112 U.S. Cl. X.R. 61-46; 61-4.5; 61-53.5;

173-152

Method and apparatus for emplacing a structure such through the interior volume of the structure to carry
as a casin. piling or core barrel into the floor of a cuttings material away from the cutting end. Following
body of water. hereafter referred to as sea floor. The completion of the drilling operation grout material is
structure is mounted on a towable and submersible pumped into the void spaces between the structure
vessel shich includes a number of ballast tanks, and and sea floor. T'ne vessel is recovered for subsequent
means are provided to selectively vary the ballast in use by disengaging the clamping mechanism from the
certain ones of the tanks in a manner causing the yes- structure and blowing selective ones of the ballast
sel to have selectively controllable negative or positive tanks to cause the vessel to have positive buoyancy.
buoyancy for descent or ascent, respectively, to or
from the sea floor. A support device on the vessel is
adapted to move the structure between a horizontal
orientation for towing and descent and an upright po-
sitin for drilling, after the vessel reaches the sea -, --------- . . .
floor. The vessel descends with a positive metacenter -
to maintain the established orientation until it reaches - --.,-
the sea floor, after which it is anchored and leveled for .... "
commencing the drilling operation. The structure is
advanced into the floor through increments of drilling - .' .
strokes by means of rotating, through oscillatory or
continuous rotary motion, a clamping mechanism .
which is engaged at incremental positions along the . - _-
length of the structure. Means are provided to control . -
the thrust force between the drilling end of the struc-- -

ture and the sea floor. An umbilical cable supplies -
power and control functions from a surface ship to the - . , -.

submerged vessel. Water under pressure is circulated
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3.891.5.4

WET EN6. IROMIENT RADIOCRA.PHY APPARATUS
Paul Nelton Fnvi.,h. 114t to,- St.. Raton Route. La. 718) Keywords: Instrument, radioisotope; Pile,

Filed Dec. 18, 1972. Ser. No. 315.914 steel; Structure inspection

Int. Cl. GO3h 41110
U.S. Cl. 250-321 5 Claims U.S. Cl. X.R. 250-358; 250-508

A wet cnvirortment radiography apparatus attachable
to the exterior surface of an object which is ,o be ra-
diographed where the exterior surface is in a wet envi.
ronment.

? 
J

JULY 1, 1975

3.892.075
%PPARATUS FOR VORTEX GENERATION

, TO
PRECIPITATE SLSPENDED PARTCLES

IN FLI ID BODIES
Mlichael Edward Tibbett. 1035 - 33rd SL. Veto Beach. Fil. Keywords: Bar protection; 3reakater, steel

32960 frame
Filed Oct. 29, 1973. Set. No. 410,788

InL CI. E02b 3104
U.S. CL 61--4 6 Claims

A vortex generator, for example a delta hydrofoil, is
positioned within a fluid body so as to generate voti-
ces and thereby precipitate suspended particles.

3.892.079
CONTROL SYSTEM FOR AMPHIBIOUS HYDRAULIC

EXCAVATOR
Kinichi Hirano. Tsuchiury. and Yoshiaki Metsugi, Tokyo. both Keywords: Seabed grader; Seabed trencher
of Japan. assignor to Hitachi Construction Machinery Co.,
Ltd.. Japan U.S. Cl. X.R. 37-71; 37-ODG.1; 60-DIG.2;

Filed Dec. 26. 1972. Ser'. No. 318.700 91-411R; 91-459; 180-98; 214-138r,; 214-DIG.2
Claims prority, application Japan. Dec. 27, 1971, 46-

105322
Int. C). E021 3132. 5128

US. C1. 37-56 I Claim

An amphibious hydraulic excavator. comprising an
amphibious crawling truck, a revolving platform rotat- -

able on said crawling truck, a shovel asimbly
mounted on said revolving platform and composed of
it boom, arm and bucket, hydraulic actuator means for
driving said mentioned parts of the excavator, and a
prime mover installed on said revolving platform,
characterized in that said mentioned parts are fabri- 4
cated water-tight while said prime mover being pro-
vided with a schnorkel or breathing mast for use of air
suction and exhaust, thereby enabling the excavator to
be operated under water.
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3.892.130
DEEP SEA MICROBIOLOGICAL SAMPLING AND

CULTURING %.PP ARAT'S AND METHOD
Clifford L. Wingei: Kenneth %%.. Doherty. hoth of V

t
nods Hole. Keywords: Sampler, biota; Sampler, water

and Carl , Wirmen. Plca-.,et. all of Ma',s.. amienors IQ
L nited StaIn of America a reprewnted b. the %wcretarN of
the %a'.. %%ashioo. D.C.

Filed Feb. I. 1974. Sr. No. 441.729
1I. ci: (;OI% * '2

U.S. CI. 73-425.4 R 5 Claims

A microbiological specimen sampler is presented
which provides for the sterile recovery of microorgan-
isms such as bacteria, fungi and yeast from ocean
depths in undamaged formL The sampler comprises
two substantially identical chambers axially aligned
and separated by a port block. Each chamber contains

posed in the same respective position in the chambers.

One chamber is virtually filled with a snubbing fluid
between the port block and its floating piston while
!Ie ,ther chamber is initially pressurized with a gas.
.At a preselected position and depth a valve is opened
which admits seawater into the sampler forcing one
floating piston to arive snubbing fluid through the port 

1  !
block against the other floating piston which com-
presses the gas in its chamber as sample fluid is admit-
ted into the first chamber. The specimen sample is .
locked in the first chamber when flow ceases. The
sample can be removed or other media can be in.
jected into it by means of a transfer block which may
now be secured to the valved end of the sampler.

3.893.065
HYDROPHONE ARRAY

John D. LEa. Huntington. and George Rand. Franklin Square. Keywords: Seismic hydrophone array; Seismic
bah of N.I.. assignors to Sperry Rand Corporation. Ne. streamer cable

York. N.Y.
Filed Dec. 5. 1973. Set. No. 422.125 U.S. Cl. X.R. 174-.0V; 340-3T; 340-7R;

Int. Ci. GO1v 1138. HO4b 13102 U..-.rR

U.S. CL 30-8 %IM 8 Claims 340-8F"

An elongated hydrophone array of the type adapted to
be towed behind a marine vessel includes a flexible tu-
bular casing in which a chain of acoustic sensors is
mounted. A drogue attached to the trailing end of the
array serves to maintain the array in a streamer-like
horizontal attitude during normal use. An acoustically
transparent sheath of open-pore polyurethane foam
surrounds the portion of the array in which the sensors
are mounted so as to maintain the noise-producing
turbulent boundary layer of water that occurs at the
array-water interface at a considerable distance from
the actual sensors.
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3,893_249
SUCTION DREDGER WITH SWELL COMPENSATION

Tjako Aaldrik Wolters. 53. Kastanielaan. Vlanen. Netherlands Keywords: Dredge, suction; Dredge ladder
Filed Jan. .30, 1974, Ser. No. 437,761 control

Claims prnori',. application Netherlands, Feo. 2. 1913.
73.01503 Int. C1 E02f 3/90 U.S. Cl. X.R. 37-72; 175-5; 251-172; 254-189

U.S. Cl. 37-58 12 Claims

The tension load on the cable suspending the nozzle . -
and conduit of a suction dredger is reduced by em-
ploying one or more reversing sheaves at the nozzle
with multiple cable passes thereover. In order to ____"" ___

"'sling" the nozzle end pulleys or sheaves and avoid
movement between the slinging cable portions and the
nozzle end pulleys as swell compensation is effected.
the slinging pairs of cable portions are guided and
maintained side-by-ride and are acted upon in unison , -
by the swell compensation device. r

3.893-304
METHOD AND A DEVICE FOk THE UNDERWATER

CONSTRUCTION OF CONCRETE STRUCTURES
Ltonid Pochitaloff-Fluvale. and Alexandre Bombay, beth d Keywords: Concrete form; Fabric mat; Offshore

Paris. France, assignors to Leonid Pochitaloff-Huvale. Paris. construction; Offshore platform,
France fixed; Seabed material placementFiled June 2-8. 1973, Sene. 'io. 374.506
Claims priority, appliation France. July 21, 1972. U.S. Cl. X.R. 52-426; 61-43; 61-46.5;

72.26360 CL E02d 271389/00 61-72.1; 249-1; 249-31

US. CL 61-46 25 Claims

A flexible and leak-tight jacket having an internal
space which corresponds to the casting space of the e'
underwater structure is placed in position at the con.
struction site. at least part of the internal space is -' '
filled with liquid ballast in order to subject the jacket--
waits to a pressure which is higher than the ambient _ : .
hydrostatic pressure, and concrete or hardenable ma- - - ---
terial is finally poured into the jacket while the liquid - -

ballast is discharged.
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3.893.404

PULL-AHEAD WINCH CONTROL SYSTEM
William R. Chandler. Sedro-Wo lle. Wash.; Donald R. Coo- Keywords: Seabed pipeline placement; Seabed

per. North Hollywood. Calif., and Edward J. Mangold. Bur- trencher; Tow winch control
limpon. Wash.. assignors to Skagit Corporation, Sedro-
\V6 lle.v, Wash.

Filed Mar. Z5, 1974. Ser. No. 454.506 U.S. Cl. X.R. 61-72.4; I14-144B; 3.t8-6R
Int. Cl. B Ah 15 00

U.S. Cl. 115-7 9 Claims

A control system is provided for a pull-ahead winch
used on a barge which digs a trench on the floor of a
bod. of water and lays pipe in the trench. The trench-
ing device or ,et sled is suspended from the barge and
is supplied with air and water at considerable force
which are used to displace the bottom soil to dig the
trench. The jet sled is pulled along a desired path by
means of a cable, usually of fixed length, extending
from a winch on the barge, and forward movement is
supplied by one or more pull-ahead winches which
reel in on a forwardly extending cable at a desired rate -.'

to permit the trench to be of the desired depth. Sled
cable tension is controlled to a desired value by sens- .
ing this tension and producing an electrical signal pro- - -'-_--_

portional thereto, modifying this signal in a signal-
shaping circuit comprising a second order leau-ig fil-
ter and comparing the modified signal with a tension
reference signal to produce an error signal. The error
signal is further modified by a signai representative of
velocity and direction of movement of the pull-ahead
cable. This modified error signal is then amplified and
supplied to an electrically controlled clutch which
controls the drive to the pull-ahead winch.

3,893,539
MULTIPLE AIR GUN ARRAY OF VARIED SIZES WITH

INDI'IDLAL SECQODARY OSCILLATION
SUPPRESSION

Lewis IV. Mott-Smith. Houston. Teax., Assignor to Party-Ray Keywords: Seismic acoustic transmitter array;
Geophysical. Inc., Houston, Tex. Seismic explosive acoustic trans-

Continuation ol Ser. No. 291.881. Oct. 21, 1972, abandoned. mitter
This application Sept. 28. 19'73. Ser. No. 401.8S6 U.S. Cl. X.R. 181-120; 181-111; 340-7R

InL C. GOts 1,02
U.S. Cl. 181-115 It Claims

An underwater seismic source for generating an im-
proved %eismic signal employing a spaced array of air
guns of ldiffercitt si/e. to generate an initial bubble im-
pulse and to suppress the cumulative effect of secon.
dary bubble impulses. The combination includes
means for providing further secondary bubble sup. '
pression integral with one or more of the guns in the " "
array. The sizes, minimum spacings, and secondary ". L
bubble suppression techniques are intimately com. "
bined to provide an underwater seismic source having
an acoustic pressure signature wherein the amplitude * , ., .. S
of the initial impulse, including the signal reflected
from the water surface, is from eight to twelve times
the amplitude of any subsequent bubble impulses, in.
eluding their surface reflections.
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3,894.241
WAVE ACTION POWER SOURCE

Saul Kaplan, 405 Highland Ave., Merion, Pa. 19066 Keywords: Pover, wave
Filed -tar. 8, 1974. Ser. No. 449248

tnt. CL F03b 13t12 U.S. C1. X.1. 299-53
U.S. CL 290-42 5 Claims

A power source which is powered by the energy in
water waves has a frame which supports a shaft above
the waves. A large number of floats arc constrained by
the frame to be moved up and down under the shaft
by the waves. Above each float a first pulley having a - -.
first releasable rachet and a r,.n-releasable rachet has "
a chain pass over it to hold a first weight at one end. '71.
On each float there is mounted a second pulley which
engages the other end of the chain, the second pulley " -

.
having a second releasable rachet. Each chain passes
through a passage in a float to terminate at a second " -
lighter weight. As waves move each float up, a second
releasable rachet allows its second pulley to turn. As , .

each float moves down, it pulls a chain about a first __..

pulley raising a first weight, a first releasable rachet - ., "-
allowing its first pulley to turn and a non-releasable , 4.L A/"- -

rachet allowing it to turn without rotating the shaft. As ,'
each first weight reaches a desired height, a means re- -
leases both releasable rachets to drop each first weight -

to turn the shaft by means of the first pulley and the .

non-releasable rachet. Sufficient floats and associated .-.

weights and apl_.ratus ensure that the shaft will be
constantly turned by falling weights to provide a
power source.

JULy 15, 1975

3.894-397
BEACH EROSION CONTROL STRLCTLRE

'mnuel S. Fair. 3105 Old Kawkawlin Rd., Bay City, Mich. Keywords: Breakwater, concrete; Concrete
48706 - block; Low-cost shore protection:

Filed Aug. S. 1974. Sec. No. 494.84S Seawall
Isa. CI. EOZh 3 06

U.S. C. 6I-4 IJClaims U.S. Cl. X.R. 52-584; 52-593; 61-37

Beach erosion control structures comprising a perto- that the core holes in adjacent block are offset. By
rate wall designed to combat erosion of a beach shore- offsetting a central block longitudinally of the outer
line by wave action. The wall includes multiple blocks, tongue and groove interlocks between
courses of cored concrete blocks laid on their side so adjacent block units within the wall can be achieved.
that the core holes provide horizontal passageways Such a wall may be laid up without the use of mortar.
through the wall for the flow of water and entrained Instead, mechanical fastening means, such as crimped
sand in incoming waves. The wall also includes multi. straps. may be employed to couple adjacent courses to
pie rows of such blocks arranged in such manner that each other. Some or all of the block openings may be
the core holes of aujacent rows of blocks are stag. provided with reed or flapper-type valves which are
gered. swung open by an incoming wave, and then move to a

A beach erosion structure according to the partially closed position to resist or restrict the flow of
invention comprises a wall composed of individual, water in ebbing waves. A sheet metal footing may be
cored concrete blocks arranged in multiple rows and employed to provide and maintain a general
courses. The blocks of each row are arranged horizontal alignment between adjacent block units in
end-to-end and parallel to the adjacent row or rows. the lowermost course.
but the blocks of each row are longitudinally offset so
that the core holes of adjacent rows of blocks are out a a

of register. In some instances the blocks are I
preasembled by securing individual blocks into like
block units, each block unit having a plurality of

blocks (three blocks in the usual case) assembled in a
longitudinally staggered side-by-side relationship such
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3. 94.401
SAND FILL COMPACTION SYSTEM Keywords: Dredge-spoil transport; Seabed

Cort T. Johnon. Long Beach. Calif.. assignor to Cit% of Long materLal placeent; Seabed soil

Beach. Long Beach. Calif. traaa s

Filed Julh 4. 1974. Swr. No. 496,178 treatment
Int. CI. F16L 1)00 E02F j,12 U.S. Cl. X.R. 61-63

L.S. Cl. 61 -72.4 II Claims

A system for effecting underw ater compaction of sub-
merged sand. The system utilizes a towboat that drags
a vibratory compactor slowly over the sea floor as I
dredged sandy material is deposited. The travel route --
and speed of the towboat and compactor are coordi- 7
nated with the dredge discharge rate and discharge 10- -"-

cation whereby the compactor completes one pass
over the entire fill area for each predetermined incre- - .
ment of fill depth.

ICE CUTTER FOR MOOPOD DRILLING PLATFORM
Charles H. Smith. Glendale, Calif., asignor to Sea-Log Corpo- Keywords: Ice protection; Offshore platform,
ration, Pasadena. Calif. fixed; Offshore platform, leg;

Filed Apr. 8. 1974. Ser. No. 459,029 Offshore structure fenderfnt. CL 863b 35112
US.CL 114-42 8Clais 4 U.S. Cl. X.R. 61-46; 299-24

A monopod arilling platform having cylindrical struc-
tural column extending vertically between a drilling
deck and a submerged base in which a concentric
sleeve surrounds the column and is rotatably sup-
ported from outside of the sleeve, the sleeve having
ice cutter arms projecting radially from the outer sur-
face thereof. Both axial thrust and centering of the
sleeve are provided by a plurality of rollers mounted
around the outside of the sleeve, the roller engaging a
conical surface projecting outwardly from the sleeve.
The rollers are individually adjustable And removable
without interrupting rotation of the sleeve by drive
means mounted on the deck.

3.894.567
OFFSHORE VESSEL MOORING

George E. Mot. Metairie. and Lynn J. Ratcliff. Gretna. both Keywords: Offshore mooring structure;
of La.. as.sienors io Texaco Inc.. New York. N.Y. Offshore platform anchor

Coatinuation of Ser. No. 88i6.140. Dec. IS. 1969. abandoned.
This application Sept. 8. 197 1. Ser. No. 178.831 U.S. Cl. X.R. 9-81; 137-236

Int. Cl. BSb 3104
UIS. CL 141-388 6 Claims

The invention relates to a ship's mooring of the single .- ~.
point type for an offshore location, including a liquid
cargo loading facility. The mooring comprises a foun- -

dation member such as a pile or the like which is im-
bedded in the offshore substratum with a portion pro-
jecting thereabove. A buoyant casing extending to the
water's surface is operably engaged at its lower end " -. 
with the foundation member to enclose and protect a
liquid carrying conduit. Said conduit is communicated
either with a shore based source of liquid to be trans-
ferred to a transport vessel, or is coupled with a float.
ing storage vessel such as a tanker or barge. In the lat- ,JXL .1.:
ter instance, the storage or transport vessel is posi-
tioned by a rotatable connection at the foundation 9__.
member whereby to limit movement of the vessel dur-
ing a liquid transfer operation. -
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3.89S.471
IETHOD AN) APPARATUS FOR FORMING

ELONGATED BATTER PILING IN SITU
Alfred Reeses Kolb. Garalsion on Sea. England. assignor to Keywords: Offshore construction; Pile place-

Brown & Root. Inc.. Houston. Tex. ment; Pile section connection;
Filed Apr. 9, 1974. Ser. No. 459.340 Pile, steel

lat. CL: EO2D 5128
L.S. Cl. 52-726 17 Claims U.S. Cl. X.R. 52-74,7; 61-52.5

A method and apparatus is disclosed for forming a
batter piling in situ from successive lengths of add-on
piling. Initially. one end of a generally vertically sus-
pended add-on piling is positioned in at least partial
abutting contact with a similar portion of an upwardly
extending free end of a batter piling. Next, the add-on
is arranged in a posture of rough, generally axial align-
ment with the previously placed piling. The position-
ing and arrangement of the add-on is accomplished, at
least in part, by a piling guide member which is con-
nected to the add-on. Next a releasible clamping ap-
paratus stabilizes the position and arrangement of the
add-on by exerting a clamping force at the point of
abutting contact between the add-on and the previ-
ously placed piling. The clamping force is next selec.
tively released to nermit the add-on to pivot under the
influence of gravity into a position of accurate axial
alignment with the previously placed batter piling.

3.895.392
BOAT LLFT

Arthur Shelly King. 8021 Cherokee Ln.. Leawood. Kars. Keywords: Small-craft launcher; Small-craft
66206 service structure
Cotinuatolnai-part o Ser. No. 326.536. Jan. 24, 1973,

abandoned. This applictio Jns.9. 1974, $e. No. 431,85S U.S. C1. X.R. 61-65; 214-1A
Ilt. CL 863c 1/6

Us. CL 114-45 I I Claim

One embodiment of a boat lift utilizes elongated.
upendahle floats of polyurethane material which
project more deeply into the water when the floats are
upright than when they are prone. Attachment of the
carriage of the lift to the floats adjacent their "sinking
ends" causes the carriage to he submerged when the
flouts are upright and to he raised for supporting a
boat when the floats are in their prone positions. A
second embodiment of the lift utilizes hollow pon-
toons which may be filled with water or air to cause
submersion or flotation of the lift and which are rotat- - .- • o. o,
able between float positions in which air supplied to ,. , -

the pontoons is trapped therein, and sink positions in -,
which air is allowed to exhaust from the pontoon . -

while water flows thereinto. Diametrically opposed air .,. .
pockets on the outside of the pontoons cause auto-
matic return thereof from their sink positions to their
float positions. and outlet tubes projecting down-
wardly from the pontoons when the latter are in their
float positions prevent air from escaping from the pon-
toons during rough water conditions.
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3.3'15.$9S

FAI]ED CABLE DRAG REDUCTION WITE
NON-N£trONIAN FLIDS

Raymund E. Kel. and Rkhard E. Lovejo. bosh of PanaM3 Keywords: Towing cable
6q. Fla.. asslatgn to The United Sht Iat )( Americia As

repr~eted by the Scrttary ol the Navy, v aLshington. D.C. U. S. C
1
. X.R. 114-67R

Filed Feb. II. 1974. Se. No. 441,724
lot. C1. B638 21156. 1/34

U.S. CI. 114-235 F LI Claims

An underwater towing cable system is described
wherein a non-Newtonian fluid is pumped from a tow-
ing ship reservoir, through a supply passage extending
substantially the length of a faired cable assembly, for."......-
distribution through pores into a boundary layer of
water adjacent the cable assembly. The pores may be
limited to predetermined portions of the cable assem-
bly and may be characterized by effective areas that -V.
increase proportional to position along the cable '- ,
length, whereby fluid distribution is uniform irrespec-
tive of frictional losses in the supply passage.

3.895.687
ACOUSTIC IMPULSE GENERATOR

Joseph K. McLaughlin. Jr.. Rochester. and Dennis R. Court- Keywords: Seismic implosive acoustic trans-
right. Canandaigua. both of N.Y.. assignors to Hvdruacous- mitter
tics. Incorporated. Rochester. N.Y.

Filed June 26. 1974. Ser. No. 483,262 U.S. Cl. LI. 92-29; 187-13
Int. CI.' GOiV 1/04

U.S. CI. 11-120 14 Claims

Apparatus for generating high energy impulses or
acoustic transients when-submerged under water is de.
scrihed. A piston is moved against the external water
pressure head to an outward position by rollers which
are pivotally mounted on latch arms and which engage
a cam surface at the rear of the piston. When the pis-
ton reaches the outward position, the rollers are ply-
oted by a trip bar which travels with the rollers to the
outward position. The rollers then ride over the cam
surface; thus releasing the piston to travel over a re- - _ ...__..._.

turn stroke to a rearwardly disposed anvil. The energy
of the water head is converted to kinetic energy of a
moving column of water as the piston is accelerated
rearwardly on the return stroke. The moving column
of fluid is suddenly decelerated when the piston im-
pacts the anvil; thus. conversing the kinetic energy of
the moving fluid column into an acoustic impulse or
transient in the form of a shock wave which is radiated
outwardly into the surrounding water. A shock ab-
sorber and dampers are associated with the anvil to
bring the piston gently to rest after impact.
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3.96.566
SLBMARINE DIGGING WHEEL WHICH DISCHARGES

MATERIAL IN AN AIR CHAMBER
Cornelis Van der Gaag, Delft. Netherlands. assignor to N.V. Keywords: Dredge, cutterhead; Dredge intake

Indu.trietle Handels..ombinatie Holland. Rotterdam. Neth-
erlands U.S. C1. X.R. 37-70

Filed Feb. 21. 1974. Set. No. 444.387
Claims priority, application Netherlands, Feb. 21. 1973,

7302421
let CI. E02f 3192

U.S. CL 37-56 3 Claims

A submarine dredge comprises a rotatable bucket a
4

wheel surmounted by a hood. Compressed air is fed
beneath the hood so that the water level beneath the
hood is maintained a substantial distance below the
high point of the path of the buckets. As a result, the
buckets discharge into air much more readily than
they would discharge if totally submerged. The solids
discharged from the bucket are caught in a hopper
within the wheel, and means are provided to supply
water to the hopper so that a water-soil mixture can
be removed by suction. Water jets are played into the
buckets to assist discharge therefrom and the jets ate
controlled visually either remotely or directly.

3.896.567
DREDGING BUCKET HAVING A REINFORCED EDGE

Bernd Kos Leoben, and Alois Kubasa. Mitterdorf. both of Keywords: Dredge, mechanical
Austria. assignors to Gebr. Boehler & Co. AG, Vienna,
Austria Fled Nov. 8. 1973, .r. No. 414.092 U.S. C1. X.R. 29-191; 29-196.1; 29-196.6

Claims priority. application Austria, Nov. 24, 1972,
10006/72

Int. CI. E021 9128, B23 p 3OO
U.S. CL 37-141 R 2 Claims

A reinforced dredging bucket of hardened manganese
steel has an edge formed from a plurality of succes-
sively alternating, integrally cast first and second re-
gions. The first regions consist of the main bucket ___ .-
metal formed from a composition consisting of 0.5 to
2 % carbon; 6 to 30 % manganese; and up to 3 % suli. y
con, chromium, molybdenum, and vanadium, singly or
in combination, the rest being iron and steel impuri- I ..
ties. The second regions, which may project beyond
the first regions to form teeth, consist of a wear-
resistant material formed from 1.2 to 4 % carbon; 15
to 30 % chromium; 0.2 to 10 % manganese; 0.1 to 5 %
silicon; up to 10 % nickel; and up to 10 % of elements
forming carbides andlor nitrides, the rest being iron
and steel impurities.
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3.8%.622
MOBILE POWER GENERATION DEVICE EMPLOYING

TROPICAL % A.TER THERMOCLINE
George T. Daniello. 15704 Pamela Dr.. Silver Spring, Md. Keywords: Electrical generator; Power,

20904t submerged source
Filed Julh 22. 1974. Ser. No. 490.845

tnt. CI. F03g 7/06. 7/04 U.S. Cl. X.R. 60-641
t .S. Cf. 60-641 13 Claims

A p)wer generating device operating in tropical ocean _,______"_

waters, containing a working fluid which absorbs heat - -

from the warm surface ocean water to boil and vapor-
ize to raise a piston. The device is then caused to de-
scend to colder water depths whereby the vapor con-
denses, allowing the piston to fall through its stroke to -

perform useful work.

qA

3.896,624
POLYHEDRAL. POROUS. AND HOLLOW BLOCK

Di Chin Chang. Ko Ho. 85 Block. Suhkv.o-dong Mapo-Ku. Keywords: Concrete block; Seabed foundation
Seoul. South Korea

Filed Ma.& 3. 1974. Ser. No. 466.639
Claim proriiy. application South Korea. Msa 3. 1973.719

Int. Cf., E02B 3 04
U.S. Cl. 61-4 5 Claims

A polyhedral structural block having a hollow core "

and perforated surfaces, which is useful in forming un-
derwater structural foundations for revetments, break- ~ fN

waters, dikes. jettiers. piers. abutments and the like.
comprising six apertured. flat rectangular sides and
twelve apertured. flanged rectangular sides wherein
the adjacent flanges of the latter are arranged so as to
form eight open triangular sides.

3.196,625
POWER CONVERSION APPARATUS FOR UTILIZING

THE FORCE OF WAVES
David K. Lockhart. 805 Warts St., Durham. N.C. 27701 Keywords: Power, wave

Filed July 5. 1974. Ser. No. 485.956
lnt. CL' EO2B Q08

U.S. CL 6 1 -20 2 Claims

An apparatus for utilizing the force of waves uses the
tremendous inertia of failing water together with the
constant rhythmic undulation effect of the surf to col-
lect and pressurize water for subsequent release as a --
source of power. The collecting apparatus consists of
a flexible pipe which includes funnels and check ____.....

valves along its length. The funnels are held by flota- . ,
tion collars so that the faces of the funnel orifices are , , ,*
awash even in calm sea. The seaward end of the pipe
is secured but with enough slack to provide movement
with the undulation effect of the surf. The discharge
end of the pipe empties into a reservoir where the
water is pressurized and stored until it is used to drive
a turbine, or the like.
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3.896.628
MARINE STRUCTURES

Frode Johan Hansen. Kingswood. England. assignor to Red- Key words: Offshore construction; Offshore
path Dorman Long (North Seal Limited. Bedford. England platform, fixed; Seabed foundation

Filed Nov. 29. 1973, Ser. No. 420.294
Claims priority. application United Kingdom. Dec. 1. 1972. U.S. Ci. X.R. 61-50

55533/72: July 20. 1973. 34679/73: July 20. 1973, 34681/73:
July 20. 1973. 34682,73

Int. CI. EO2B 17,00: E02D 231o
U.S. Cl. 61-465 17 Claims

A maritime assembly having its foundation raft and
tower structure constructed separately, and then 2U,

joined by the engagement of spigot and socket por-
tions. By this reduction of pressure between those poe- -220

tions. hydrostatic force can be used to secure the .217

tower structure to the foundation raft. Features in- A
clude the use of a semi submersible to lower the foun- 

2?6 -'_ ,,

daion raft to the seabed, and the use of sand jacks to '2!9

found the raft thereon.

3.896.753
HYDROPHILIC POLYMER COATING FOR

UNDERW %TER STRUCTURES
Thomas H. Shepherd. Hopewell. and Francis E. Gould, Prince- Keywords: Coating; Fouling prevention

too. both of NJ.. assigners to National Patent Development
Corporation. New York. N.Y. U.S. Cl. X.R. 106-l5A; 106-193; 106-194;

Continuation-in-part of Set. No. 838,169. July I. 1969. Pat. 106-196; 106-197; 117-94; 117-132C; 117-1611IN;
No. 3.575.123. which is a continuation-in-part of Ser. No. 117-161UB; 260-29.6B; 260-29.60; 260-45.7R;

654,04-4. July 5. 1961. abandoned, which is a 260-45.75R; 424-80
continuation-in-par of Ser. No. 650.259, June 30. 1967.

abandoned, which is a continuation-in-pant of Ser. No.
567.856. July 26. 1966. Pat. No. 3.520949. This application
Jan. 14. 1971. Ser. .o. 106-374. The portion of the term of this

patent subsequent to Apr. 13, 1998. ha been disclaimed.tnt. Cl. B636 1/3-4

L'.S. Cl. t 14-67 R 12 Claims

Hydrophilic polymers are applied to the underwater
portions of surfaces which move through water or sur- - -

faces against which water is flowing in order to reduce
drag.

3.896.756
DEPTH CONTROL APPARATUS FOR TOWED

UNDERWATER CABLES
Raymond HI. Pearson: Thomas E. White. both of Richardson. Keywords: S ismic screamer cable; Towed body

and James R. Perkins. Dalls all of Tex.. assignors to W hite- depth control
hall Electronc Corporation. Dallas. Ta.

Filed Feb. 2. 1971. See. No. 112.002 U.S. Ci. X. 
, 

30-?c
Int. Cl. 563b 21136

U.S. CI. 114-235 B 8 Claims

An apparatus for maintaining at a predetermined
depth a tow cable, such as that of a seismic streamer.
being towed by a vessel, the apparatus having one or
more depth controller devices attached to the cable at . -

spaced intervals therealong and a remote command - -

tcransmitter on the tow vessel for transmitting com- _ - ---
-  

:-5 -T
mands to the depth controller devices, the depth con- - -- , - ---
troller devices having a mechanism responsive to devi. .....
ations between the commanded depth of the cable and
its actual depth for moving diving planes of the con.

troller devices to.cause the controller devices to move
to the commanded depth as the cable is towed along

by the vessel.
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3.896.898
HICH FREQLENCI 'EISMIC SOM RCE LSING

COMPRESSED AIR Keywords: Seismic acoustic transmitter
Rohert %ndrew Kirb,. and Joseph Frank Sashi. both of Hous-

ton. Tex.. sgnor-, to Exxons PreJuciso A~earch (.)- array; Seismic explosive acoustic
Dan"Houson. t%. ransmit ter

Filed June 6. 1973. Ser. No. 3h7.672 U.S. Cl. X.R. 181-115; 340-7R
Ing. CI. G0,v .2

L S. C!. 181-120 I Claim%

The invention is a seismic source using compressed
gas such as air as the source of energy. The com-
pressed gas is stored in a reservoir and is quickly re-
leased into a multiplicity of elongated conduits cx- .- _ 2 .
tending from the reservoir to beneath the surface of a
liquid medium such as the ocean. The exhausts or
open ends of the tubes are arranged in an areal pat- I
tern. The diameter of the tubes preferably is between_____-_ 10 .
0.5 and 50 centimeters and the length of the tubes or _ .__..iii -- -- ,.,"
conduits is between 0.5 and 5.0 meters. Preferably, -'. --' ,
the tubes are of the same length so that the com-
pressed air is released into the liquid medium concom-
itantly from all of the conduits

AUGUST 5, 1975

3J97.639
VEHICLE FOR UNDERWATER EXCAVATION BENEATH

A STRUCTLRE
Frode Johan Hansen. Kingswood. England. assignor to Red- Keywords: Dredge, suction; Dredge propulsion;

path Dorman Long (North SeaI Limited. Bedford. EnRland Dredge, submerged; Offshore con-
Division of Se,. No. 223.590. Feb. 4. 1972, Pat. No. 3,783,626. struction; Seabed foundation

This application June 25. 1973. Ser. No. 373.241
Claims prlorit. apptlicatle United Kingdom. Feb. 8. 1971. D.S. Cl. X.R. 37-63; 37-64; 37-72; 124-55

4191/71
Int. CLI EO2F 3188. E02D 25/00

U.S. CL 37-56 5 Claims

A vehicle for excavating under a structure being .
founded on a subaqueous bed. the vehicle comprising I
a buoyancy chamber and structure for admitting and
expelling water from the chamber to control the buoy.
ancy of the vehicle, powered wheels or rollers to en-
able the vehicle to contact and move about in any di.
rection on an undersurface of the structure and to ro- ---. ..
late about it own center. *--.-~'

21
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3.897.741
FLOATING DOCK STRICTURE. AND THE RELATIVE

SERV ICE GANGWAN
Altredo Martini. Muonza. Itai.. assignor to Patenlhrke An- Keywords: Pier, floating

%tall. % aduz. Li.rhienstvin
Filed Jan. 14. 1974. Ser. No. 433.42-

Claims priorit%, application Ital. Mar. 12. 1973. 21477i73
lat. Cl. 863b 35/38

U.S. Cf. 114-0.5 F 6 Claims

Floating docg structure comprising two pairs of chan-
nel sections rigidlN connected to deuine a rectangular
support frame. A plurality of floating containers are
arranged below the rectangular frame for enabling the
dock to float and are constrained in place by cross
angle sections. The containers support at least a sheet
of marine plywood above which a plurality of foot- v v -

hoards are provided. The dok structure has a rc!.itiNc - - - '-- , c-

serice gangway of rectangular structure. The frame
of the gangway comprises two pairs of angle sections
above which there are located a sheet of marine ply-
wood. this latter supporting a plurality of footboards.
The gangway rests at its one end on the dock and is
provided at the other end with means for coupling to
the dry land.

3.897.835
PILE DRIVER DRIVE CAP

Leonard L. Frederick. 15 Crestsie. Ter.. "hippan . NJ. Keyvords: Pile driver, impact; Pile load

07981 measurement

Division o( Ser. No. 142.174. Mav 11. 1971, Pat. No.
3.817.04t. This application Feb. 21. 1974. Ser. No. 444.688

Int. CI.- E02D 7;14

U.S. Cl. 173-131 9 Claims

A water-cooled drive cap for use with pile driving ma- - ----- -

chines which also includes a sensing construction ac-
tuatable either electrically or pneumatically to provide
an indication of the condition of the pile head and
thereby prevent overdriving thereof.
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3.898.471
EL TR.IC (;VEERATOR RESPONSIVE TO %4AVES IN

BODIES OF WATER
Ens L Schera. Jr.. 8254 S.W. 37th .t.. Miami. Fla. 33155 Keywords: Electrical generator: ?ower, *jave

Fided Aug. 15, 19'74. Ser. No. 497,653
9L CL' F03B 13112 U.S. C1. X.R. 290-53

L.S. C'L 290--42 9 Ctnn

A float operated electric zenerator responsibc to sur-
face waves in a body of water independent of prede-
termined variations in the level of the water.

3.89S.)o9
LNDERWATER E"PLOR-ATION DEVICE

Christian Charles. Brest. France. assignor to Centre National Keywords: In-tzrujut retriaval
pour I'ExploitaOon des Oceans ,CNE XO and Le Nike,
hotho Pars. Frane. part interest to each U.S. Cl. X.R. 9-81R; 102-90

Filed Nov. 21. 1973, Ser. No. 417.939
Clano prority, Applicaoon France. Nov. 21, 1972.

72.41224
Int. C. GO8b 5/40

U.S. CL 340-4 R ICICaims

There is disclosed a smoke generator for use on un-
derwater exploration devices. Upon descent of the ex-
ploration device, the smoke generator is automatically___________
armed when hydrostatic pressure increases to a prede, " "
termined level. Upon ascent, the smoke generator is ' .. ,
automatically triggered when hydrostatic pressure de-
creases to a predetermined level.
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3.898.846
OFFSHORE STORAGE TANK

John tanton McCabe. Naperville. Ill.. wigrnw to Chicago Keywords: Offshore storage tank, emergent
Rridge & Iron (ompany. Oak Brook. Ilt.

Filed Feb. 19. 1974. Ser. No. 44-4t U.S. C1. X.R. 114-74A; 220-9W;; 220-13
Int. Cl.' E02B 29)'06. FI7C 1/00

L.S. Cl. 61-96 13 Claims

A multi-section tank fcr offshore liquid storage having
an insulated upper receptacle for storage of a liquid at
a temperature above or below atmospheric tempera-
ture and a lower receptacle filled with fluid, advisably , -,,

a liquid such as water, oil or the like or a combination .*e" LA

of a liquid and a gas. The fluid provided within the ,,
lower receptacle functions as a support for the bottom
of the upper receptacle thereby eliminating the need -

for %tructural supports for the bottom of the upper re- 77Mz
ceptacle when it contains a liquid load. The fluid in
the lower receptacle .ilso exerts ain internal pressure.......
which counteracts the esternal compressive sea
forces. The lower receptacle is generally kept full
enough with a liquid so that the weight of the liquid . .

plus the tank weight enables the tank to withstand
hori7ontal and overturning forces of the sea when the
tank rests on a sea floor and the upper receptacle is T 4,

empty. The upper receptacle is particularly suitable
for storing a liquefied gas.

3.898.847
FIXED PLATFORM FOR DEEP SEA DEPTHS ABLE TO
HOUSE PLANTS. EQUIPM]ENI'S STRUCT'RES. MEN

AND MEANS
Umberto MagnanitL San Donate "AiMltarese, Ital. Asignor to Keywords: Offshore caisson; Offshore platform,

Tenomare S.p.A.. San Donate Milanese. Ital. fixed; Seabed foundation; Seabed
Continuation of Ser. No. 27b.733. July Ii, 1972, abandoned. scour protection

This application Nu 22. 1974. Set'. No. 47".2.34
Inti. CL- EO2B / 7/00

US. CL 61--46.S 3 Claims

A platform is described which is adapted to house an
industrial plant, apparatus for drilling off-shore wells
in a deep sea and personnel for operating such plants
and apparatus, and which is constituted by a triangular
bridge assembly and vertical support means including ,_ _

a triangular upper section projecting above the surface -- -
of the water, a triangular base whose diameter is
greater than the diameter of the upper section and a
triangular intermediate section connecting the upper
section with the base so that the bridge assembly is
held in fixed position above the surface of the sea. The
base is formed from three opposed reticular pyramidal
members whose apices bear, respectively, upon sup-
ports having a conical form with an upwardly extend-
ing vertex and provided with a hollow caisson bearing - ,-..

a hollow, vertical stabilization column extending up-
wardly therefrom which are adapted to receive a fluid
controlling the buoyancy of the platform so that it
may be caused to float or rest upon the sea bed in ver-
tical position.
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3.898.852
DITCHING %4ACHINES FOR SUBMARINE CABLE

Takuji F2ne, and Kikuo Shirai, both of Tokyo. Japan, amsignur Keywords: Seabed cable plow
to KoIusai Cable Ship Co.. Ltd.. Tokyo. Japan

Filed June 7. 1973, Set. No. 367.089 U.S. Cl. X.R. 61-72.6
Claims priorty. application Japan. June ', 1912. 47.056103

Int. CI.1 EO2F 5,02. FI6L 1 00
U.S. Cl. 61-72.4 4 Claims

A ditching machine for digging a ditch for submarine
cable comprising a main body having stabilizing means
which is divided into front and rear parts and jointed
so as to he hendable only up and down, and a cutting ,

bit mounted rigidly under said rear part of the main
body. to prevent the entering of the head of said stabi- 3a

liing means into earth and sand on the sea-bottom 2
and to provide stable cable burying without regard to
whether the layer at sea-bottom is hard or soft.

3.899.032
METHOD AND APPARATUS FOR DEVIATING

CONDUCTOR C 4l(;
Thomas E. Retes. Tulsa, Okla.. and Frank D. Priee. Houston. Keywords: Offshore platform, fixed

Te%.. Assignors to Cities Serice Oil Company. Tulsa. Okla.
Filed %fIar, I, 1974. Ser. %o. 451.614 U.S. Cl. X.R. 175-61; 175-73; 175-422

Int. CI. E21B .' , 2
L.S. Cl. 175-9 24 Claims

A method and apparatus for des ating conductor cas-
ing. or the like. as it is being driven into a substratum.
The conductor casing has an enclosed beveled end, or ", -
a purtial enclosed beveled end providing an opening -- -- rz-
for the emission high pressure fluid fed from the sur- --

face.

3,899.213
AIRBORNE LASER REMOTE SENSING. SYSTEM FOR

THE DETECTION AND IDENTIFICATION OF OIL SPILLS
John F. Fantasia. Newton. and Hector C. Ingrai. Wellesley, Keywords: Instrument, airborne; Instrument,

both of ,ass., asignors to The United States of America as lamer; Pollutant measurement
represented by the Secretary of the Department of Tranmpo -
ration. Washington. D.C. U.S. Cl. X.t. 250-461

Filed Mar. S. 1974. Ser. No. 449.327
Int. Cl'1 GOIT '/69, GOIN 21/38

U.S. Cl. 250-34)1 II Claims

A technique for the identification, from a remote loca- "
tion. of oil comprising a marine oil spill. The tech-. - - -- _.--
nique includes directing pulses of high energy artificial
light onto the spill to cause the oil to fluoresce and the .
incremental scanning of the frequency spectrum of the
thus generated fluorescence energy; there being a dis-
tinct fluorescent spectral signature for each type of
oil. The invention also includes the rejection of back-
ground radiation and the real time presentation of
the fluorescence spectrum of the oil comprising a spill.
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3.89q,89 1
POST'-TENSIONFID PRESTRESSED PILE ASSFNtLY

William F. Kelly. 100 Bellaire Dr.. and Robert B. Anderso. Xeywords: Pile, concrete; Pile-driving shoe;
5924) Memphis St.. boh of Ne- Orkiesns, La. '70124 Pile section connection

Filed Jan. 22. 1974..Ser. %o. 435.4..6
Int. CM. E02D iiJ0. ,_ d

U.S. CL 61-56 14 Clunm ,- *

A post-tensioned prestressed pile assembly 'hich in-
eludes a plurality of vertically arranged. tubular driv-
ing shell sections joined in end-to-end relationship. A
combination pile driving point and anchoring plug is
connected to the lowermost shell section. A tepdon
anchored to the combination driving point and plug
extends through the longitudinal axis of the shell sec-
tions and is held in axial alignment by members lo-
cated at intervals through the pile assembly. The ten-
don passes through a live end anchor in a driving head
to pcrmit jacking thereof for tensioning the tendon
and placing the pile assembly in compression. --_

i 3,89,9 I

WEATHER RE-SIS-r-s-r SEC.NE .TD FAIRING FOR A
TO% CABLE

Clarence K. Qianen, Mesa. .Ari.; Sau A. Eller. Wluteione. Keywords: Toving cable
N.Y.: Reece Foib. Laytonlle, and Arthur P. Brisbane.
Gaithersburg. boh of d .amignows to The United States o U.S. Cl. X.R. 114-235F
America as represented by the Secretary of the Na.,, Wash-
ington. D.C.

Filed Dec. 17. 1973. See. No. 425.434
tniL Cl - 63B 2 /,(0

U.S. Cl, 114-235 F 2 Clain

A weather- and ozone-resistant elastomeric fairing for
a tow cable comprising a plurality of sections using
hutyl synthetic rubber (Butyl-035) as the base poly-
mer. Each section of the fairing is independently sus-
pended and attached to the tow cable by fairing sup- .
port rings and yokes by means of clips. The material ,,
for the fairing sections is fabricated with Butyl-035 as - -'

a base polymer and using different amounts of Elasto- * -

par. SAF black. zinc oxide. stearic acid. dioctyl seha-
cate. sulfur, methyl tuads. and captax to give the fair-
ing sections weather resistant properties.
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3.900.543
METHOD FOR MAKING A FOAMNI SEISMIC STREANIFR
Hill, W. Da.is. Flagstaff. Az.iz. asignor to Schiumterger Keyvords: Seismic streamr cable

Terhnolog* Corporation. New York. N.Y.
liision of %er. No. 105.547. Jan. 11. 19*71. Pat. No. U.S. Cl. X.R. 161-DIG.5; 174-101.5; 264-DIG.6;

3.74.4,016. This application OCt. 26. 1972. Ser. No. 301.047 340-7R; 264-45.9; 264-46.7
Int. Cl. GO1 Ii/2. H04b 13/02

U.S. CL. 264- -15.3 5 Clain

M n. tr.411v h ull vait %eI.mittc h\'ropl., ln e .t mner t 7

,.onslti tKiet I i) extruding a sytntactic loint niateritl.
comnprislg an clabtonicric rlsaterial and gas filled oru-

;rosrher.s onto a central stres% mentL2r to torm ,a n+

elongated ticrler mmntber, Ihe streamcr may th11
1e covered with a "uitahi Ater aid oil trststant.

ahrasion resistan.: coiering and be provided with cxtc. I

riorlN affixed h)dro;hote%, or h~drophonies can he af- -

Ck'd t) the fts.n core and ;in outer protective slitath
-in he :\trudd or oth tAm. b)ro-idvJ aroutd the
stre.litt _ ii t. : h .,dropiktne'. to p r Id. a unlot ii-

ttfmctcr SetmInor ,sscmblv. I:.trti si l is iected uti
! .1/ne i suitahbh vtls pl.,tic mat:i Ja , hich can IbQ \ -

tr%,wd at pi cssltr s below ats tlit i il ) p t..1 to aos .

bttrlling the gas. filled spheres of the slntatctiC foam.

AUGUST 26, 1975

3.901.040
COLLISION BUMPER FOR OFFSHORE STRUCTURES

William A. Sandberg. 325 S. Orange Grove, Pasadena. Calif. Keywords: Collision protection; Offshore
91105 storage tank, emergent; Offshore

Filed Oct 7, 1974. %er, No. S12.440 structure fender
lIL CI.2 E02B 3120

U.S. Cl. 61-46 13 Claims U.S. C.. X.L. 114-19

An offshore installation includes means to absorb or

per stspetdted by upright hcam flexures which arc in
turn supported at thetr upper ends above the bumper:

in addition, lateral supports locally resist lateral dis-

placement of the flexure beams below the upper sup- "
ports and abvc the bumper, so that the flexures may..

desirably bend throughout their lengths. The connec-
tions of the beam flexures to the upper supports and

to the bumper may be such as to allow rotation of the
flexures about upright axes in response to initial side-
ward displacement of" the bumper. And into flexure po- _

sitions accommodating their bending as described so
that protection from vessel collision in any azimuth .
direction is afforded.

222

.. . . - +



3.901.042
REINFORCED CONCRETE PILE AND A METHOD OF

MANUFACTURING SUCH A PILE
Lorentz Walman, GoleborZ. S.edea. assignor to Roy Asser- Keywords: Pile, concrete; Pile section

hack. Marbella. Spain connection
Filed May 21, 1974. Ser. No. 471.899

Claims priorty, application Sweden. May 21. 1973 U.S. Ci. X.R. 52-127; 52-722; 52-726
7370922

Int. CI. EO2d 5130. 5134, 3/52 0-2
L.S. Cl. 61-56 6 Claims

In a concrete pile the axially running bars of the rein-
forcing structure are attached to an end collar of the
pile by threaded connectors screwed into the collar
and each enclosing the threaded end of a rcinforcing ,

bar. a.

3,901.075
ACOUSTIC 'ELOCIMETER FOR OCEAN BOTTOM

CORING APPALATUS
Lo'd D. Hampton. Autin. and Donald J. Shirles. Leander. Keywords: Instrument, seabed in situ;

both of Tex.. asmignors £o The United States or America as Sampler, seabed-driven core;
represented b% the Secretary of the Nayn. Washington. D.C. Seabed property measurement

Filed Jan. 10. 1974, Ser. No. 432.384
Int. CL.1 E2184902 U.S. Cl. X.R. 73-153; 175-5; 175-20;

L.S. Cl. 73-170 A 10 Claims 175-46; 175-50

The invention disclosed herein deals with in situ mea-
surement of the acoustical properties of the ocean
floor while ocean sediment core samples are being ob-
tained and specifically provides means for generating
a sound wave. A record is made of the sound transmis- f.
sion characteristics of the core sample as a true repre.
sentation of the ocean floor in its natural state in that jT

location.-

SEPTEMER 2, 1975

3.902.44-.8
DREDGE HAVING IMPROVED PROPELLING MEANS

Carl E. Dasis. Rt. J. Box 371.0. Edwardsborg. Nt,-h. 49t12 Keywords: Dredge, cutterhead; Dredge pro-

Fired Oct. 25. 1973. Ser. No. 409,759 pulsion

Int. Cl. B63h 21'56
U.S. CI. 115-9 2 Claims U.S. C-. X.R. 37-73

A dredge in %ahich the barge thereof carries a pair of
forward1% located spuds each positioned on opposite
sides of the dredge and a rear'ardl. located spud.
u htch is carried b an extendible portion of the barge.-- ,

at its aft end. The pair of spuds at the fore end portion
of the barge are shiftable longitudinal]% of the barge nrIU.
along its sides. With all three spuds embedded in the - . -

underlying water bottom, the barge through cylinder
means is pushed ahead relative to the rear spud be-
tween the forward two pairs of spuds as the dredging
operation progresses.
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3.903.:0
FLOATING B4FX)Nt

Geoe J. Gauh. Grv iel. R.I. asigner to Lnimai. Inc.. Keywords: Pollutant, surface barrier
York. N.Y.

tnt. C1.2 E02B /5 04
U.S. CL 61-1 F II Claims

A floating boom in which a flexible sheet forms a bar- -_--__-.-__ -._--__....
net on the surface of a liquid for confining materials. L--- "
e.g.. pollutants floating thereon. A plurality of floats-- .-
support the sheet such that portions of the latter cx-
tend above and beneath the surface of the liquid. Stiff-
eners reinforce the sheet and cooperate therewith in
resisting external forces applied thereto.

c --- .5

3. 03.702
REETMENT- StR:CTI4RE Keywords: Concrete block; Low-cost shore

.muei Ala. Applton. Taunton. England. abignor to Ltotap protection; Revetment; Slope
Constructiom Holdings Ltd. England protection

Flied May 8. 1973. Scr. No. 358"10
Claims priority application Uited Kingdom. May 9, 1972. U.S. C1. X.R. 52-608; 404-41

21600/72
Int. C. EO2b 3,12

U.S. CL 61-37 3 Claims

The invention provides'a system of interfitting con-
crete units for surfacing revetments or other ground
liable to erosion. Each unit is provided with cavities to
retain earth on the finished surface and has a special
outline shape such that opposite longitudinal sides are
reflections of each other. This is claimed to avoid any
tendency for the units to rotate when subjected to
stresses in the finished structure. The units may op-
tionally be provided with sockets into which dowels ___ _ ,
may be fitted to further prevent dislodgement of any
one unit.
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3.903.105
PI'PARATTS FOR -NC'ORING NtRN'E STRUCTU.RES

Rohen W. Secl. and L.le D. Fnz. hoh Ill Houston. Tex, Keyvords: Offshore platform anchor
w 5igrmr% to Exxon Produduon Re-ardi Compans. Hmiaon.

Tex.. U.S. Cl. X.R. 114-206JFited Jan. 24, 1974. er. No. 43t6.253
Int. CM E02D 21/00. BM3B 21/00. 21,24

US. CL. 61--. t 8Claim

A marine structure, e.g., a drilling and production
platform and apparatus for guying such marine struc-
ture in a body of water so as to withstand extreme en-
vironmental forces, the marine structure being an-
chored by means of a plurality of anchored guy wires,
each guy wire having associated therewith a clump
weight adapted to he at least partially supported above
the floor of a body of water under normal operating _

conditions but lift off the sea floor under extreme cn- :
vironmental forces, thereby allowing the marine struc-
ture to withstand conditions which, absent the clump
weight, would cause failure of the marine structure . -

and guying apparatus. The clump weight is positioned - . .
along the guy wire a sufficient distance from an an-
chor to maintain the forces on the anchor substantially
horizontal even when the clump weight is lifted off the
sea floor by extreme environmental forces. A longitu-
dinally articulated clump weight is preferred for guyed
marine structures. Such a clump weight can comprise
a plurality of chain segments arranged in parallel or
other suitable longitudinally articulated weight seg-
ments.

3.91)4.528

PICK-UP ELEMENT FOR OILY CONT.ALMINAfSuN-
Charfes H. Yocum. 463 Adamstille Rd.. Wttpnrt. ass. Keywords: Pollutant absorption

02794)
Filed June 29, 1973. Ser. No. 374,886 U.S. Cl. X.R 210-40; 210-DIG.21

Int. Cl. C02h Q102
U.. CI. 210-242 I Claims

An element for picking up oily contaminant in liquid
form from the surface of a body of water. The element
has an outer container of porous material which is
pervious to oily contaminants in liquid form and im-
pervious to water. An absorber is positioned in said
container and substantially fills it. The absorber is a
spongy material which will absorb oily contaminant
and has large spaced parallel surfaces and a plurality
of slits therethrough in the direction of the thickness
of the absorber. The slits define a plurality of wide flat
strips which lie against each other. The slits extend
from one end of the absorber to just short of the other
end. Granules of absorbent material are sprinkled over
the surfaces of the absorber.
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39.9L
,
13'

LNDE-R%% TER TR -rtt)k i.) fIIPI.F.I.*NT
THFRFFOR

JameF. F'C. '% ahinoien-. M '.. .',mto"i ' iet pteilL r Trit l'w Keywords: Dredge, 5uction; Dredge intake;
Cop-nl. Pe-i. Ill. Dredge, submerged

FiJed Feh. 21. 1974. Ser. No. 44-.317
In. Cl.' E02F 3,',t U.S. Cl. X.R. 37-66; 37-71; 61-69R; 180-LB1-5. CI. .37-56 4 Cl:airm

A tractor includes an internal combustion engine and
is adapted for underwater operation, with inlet and
outlet means extending to above the surface of the
water for supplying air to the engine and exhausting
combustion gas therefrom. A dredging implement in 94 A'ZZ
the form of a blade and auger, directs material from
the floor to adjacent one end of a conduit means as
the vehicle is transported over the floor. An impeller = /

associated with the conduit means transports the ma-
terial therethrough and from the other end of the con-
duit means, which is positioned above the surface of
the water. The dredging implement may alternatively
take the form of a pair of wing members, each angled

upwardly and inwardly in the rearward direction to di-
rect material to adjacent the one end of the conduit

means. Means remote from the vehicle, and position- 4
able on shore. are included for operating the sub-

merged tractor.

3.9"S. 199
FOOTED DOLPHINS

My leJ. Hoel.Jr.. I1.64 Ma&%achti.ens Ave.. xingon. Mu. Keywords: Pile dolphin
02173

Filed Jan. 7. 1974..Ser. %o. 431,45 U.S. Ci. X.R. 114-219
IL Ct 0 £2B- 3/22

U.S. C1. 61-46 14 (CkamO

A dolphin structure is provided.in which the overturn-
ing moment about the seabed, due to horizontal load-
ing at the upper end, is counteracted by the moment
of the dolphin self-weight about its points of support.
The dolphin is comprised of a vertical stem supported
on the bottom by laterally extending elongate toes
which in effect act as a foot upon which the dolphin is ,
balanced. These extensions are similar in structure to '
the dolphin stem and may be two or more in number.
The extensions are rigidly connected to the stem. typi-
cally by welding, but alternatively by bolting or other
means. The extensions are deployed at various azi-
muthal angles depunding upon the range of directions
of horizontal forces anticipated to he applied at the.
upper end of the dolphin. Embedment in the seabed
thus is obviated. The relationship between applied

load and horizontal deflection of the loading point is
bi-lincar and the dolphin is able to absorb far more en-
ergy than is associated with the elastic distortion of its
component parts.
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3.905.322

BOAT MOORLNG CLEAT

Donmld J. Piern. I 340 Columbus Blvd., Coral Gabl, Pt Keywords: Small-craft mooring device
331-4. and Rasrwe Figueroa, 333 .Niaanarna, Sup 314.
MiaJW. Fla.

Fled May 6, 1974. 5er. No. 467.284
IL. CLI B63B 21/04

US.I. 14-218 6 Clains

A boat mooring cleat, for attachment to a cement
structure such as a sea wall, having a horn portion
connected to a base portion by a pair of spaced apart
legs. the base portion being comprised of a pair of
generally right angularly disposed plates, the first of
which is adapted to overlie an upper portion of the
outer face of a sea wall, the second plate being
adapted to overlie an outer portion of the top surface -

thereof Pins are provided on the first plate for attach- ,
ment through the outer face of the sea wall and holes
are provided in the second plate to receive attachment
means, extending through the sea wall top surface.
The outer faces of the horn and first plate are gener-
ally coplanar.

3.905.902
RECOVERY OF OIL AND OIL-SOLUBLE

CONTAMINANTS FROM THE SURFACE OF WATER
Ruth G. itoebhert. 209 .Mamy Lai. Waliford, Pa. 19086, Keywords: Pollutant, mechanical removal

and Waster S. Tyler. Valley View. RID. No. 1. LandisburM.
Ps. L70"m U.S. Cl. X.R. 210-40; 210-242; 210-DIG.21
Ceamoe in-panl of Set. No. 180.729, Sep. 15. 1971.

abandned. This appliestiel Sept 10. 1973. Sw. Na. 395.683
I.. CL' BOlD 15/00

US. CL 210-30 10 ClaioM

Water pickup is minimized in the recovery of oil from -" 'CCC

water, including sea water, by negatively electrostati- -
caly charging hydrophobic rotating discs which are .-

immersed in the water. Oil can be applied to the discs .-
to help maintain the charge in the oil phase. The ap- "- '
plication of oil to the discs can also be used to remove V
thin films of oily material which contain oil-soluble AF_ j--J 411
contaminants fromt the surface ofabody of water.- c .-
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METHOD OF MKING A T"{REFDME.NSIONAL
SEISMIC PROFILE OF OCEALN FU)OR

William H. Pauker. Hura. Te.. asignor to Dd %rrte Technol. Keyword : Seismic survey method
cV. Inc., Fuk,,. Te.

F-11, %1", 16. 1- r."...2 U.S. Cl. X.R, 340-15,5TS; 340-15.5$C
Int. CV. (;Oi% /,20. 1138

U.S. (0. 3-40-7 R I I Ctlains

Two survey vessels sail on side-by-side parallel
courses Each vessel tows a streamer-like seismic

sound detector arras having an attached floating tail
buoy. equipped with a microwave transponder The
two vessels arc in intimate radio contact with each

other, to a.sist in and coordinate the seismic mapping
operations. Alternately, each vessel "shoots- to trans-
mit seismic energy toward the ocean floor. Both ves- ,

sels record all seismic "shots". Important timing of the

reflected sound waves are recorded. Telemetered in-
formation is exchanged between the two vessels via
VHF in order to tie the two records together. A com-

puter extrapolates and interprets the recorded sound

waves to provide three or more profiles of the sub-
bottom strata below the ocean floor. The spirit of this

invention is to provide at least one bcam-stearing
array suitable for mapping geologic horizons well
bulow the sea floor. Tne frequencies 10-40 Hz are de-
sirable to penetrate any substantial distance into the

earth's crust.

3.906.353
OSCILLATOR CIRCUIT FOR PROVIDC. A

CONODLCTlIVrY RATIO OF SEA WATER
Lawrence C. Murdock. Bellerute, Wash.. assignor to Westin- Keywords: Salinity measurement

house Electric Corporudon. Pittsburgh. Pa.
Filed Oct. 9. 1973. Ser. No. 4)4.563 U.S. Cl. X.R. 331-65

Inc. Cl. GOIn 27142
U.S. CL 324-30 R 2 Clain.--

An oscillator circuit wherein two conductivity cells S

are arranged in a circuit to provide a conductivity
ratio which is converted into a linear variation of the

period or frequency of the oscillator.

3.9063J54
STANDARD CONDUCTIT'Y CELL FOR

M]E.U6REN',T OF SE.k WATER SALMITY AND
TEMPERA Tl RE

La-enice C. Murdock. Dellesue. Wah.. a ssii or to Webting. Keywords: Sathythermograph; Salinity
house Elecmtc COrpM-Uon. PittSbUrgh. Pa. measurement

Fled Oct. 9. 1973. See. No. 4W4.564
Itt. Cl. GOIn 27142 U.S. Cl. X.1. 73-362AA; 204-195

U.S. CL 324-30 B 14 Clainii

A standard conductivity cell having concentric thin.
walled alumina cylinders with a thin film or layer of

standard seawater contained between them. Electrical
contact is made to the standard seawater by end elec.-
trdes and a pressure compensation arrangement a&- , ,'"

With a known relationhip between conductivity and - - _

tenperature, the cel abo operates as a vry rapid
temperature snsor.
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3,9506.$64
RENIOTEL) CONTROLLED UNDER% ATER

ISTRUMT S12 STEM
Clifford T. Thompon. Tracyton. and Dennis J. Schab. Brem. Keywords: Buoy mooring system; Instrument

erton. both of %% ash.. assignors to The nlted States of deployment
5meria as represented b.) the Sccrear" of the Nai,,, , ash-
Ington, D.C. U.S. C1. X.R. 61-46.5; 114-16.7; 1.4-206R

Filed Dec. 15, 19-2. Ser. No. 315.390
Int. C.1 8638 :1 '52

L.S. CL 9-8 R 3 Claims

An instrument system that is mounted on the ocean
floor that may be used for generating and receiving
sound signals. The system includes a buoyant nstru-
ment package that is raised and lowered by a support
cable driven b) winch and power drive assemblies that
are controlled and powered from a remote shore sta-
tion. The system includes a tower that is attached to a
base member upon which the winch and power drive ,,.' ,
assemblies are mounted. The base member includes a

.plurality of downwardly extending blades and angu-
larly positioned plates that securely support the system
when resting on tme ocean floor. When retracted, the
buoyant instrument package floats a few feet above -' "-
the tower. The cable used for restraining the buoyant / ,
instrument package includes a sensing element to pre- "
vent excessive retraction of the instrument package by a> -

interrupting power supplied to the power drive assem-
bly The system includes two electrical cables; one
supplies power and the other transmits signals be-
tween the shore station and the bottom-mounted
winch and instrument package.

3.906.565
DRIFTING OCEAN BLOY

William T. Dorrance. El Cajon. and Norman W. Schofield, San Keywords: Buoy, instrumented; Current
Die-do. both of Calif., assignors to General D~namics Corpo- measurement
ration, St. Louis. Mo.

Filed Mar. 2, 1974. Ser. No. 455,778 U.S. C1. X.R. 9-8R
tntL CL

I 
B638 35 tOO

U.S. CL 9-8 R 17 Clainis

A drifting ocean buoy is described which utilizes a
drag structure which follows the water mass of the
ocean as it flows in the form of the ocean current, and
which also has an aerodynamically shaped low wind
drag mast to minimize wind induced errors in ocean
current drift measurements; the drag structure also
being stable and resistant to heaving (pitch and roll)
so as to maintain a mast carried antenna above the
water even at high sea states.
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3.906.732
SHIPSI. E OIL BARRIER SEAL

Ed-ard T. Ted-.hi. Jr., Cuha -t, . a-, &wignor to The B. Keywords: Pollutant, surface barrier
F. CrNxrih Comp""'. Aknnl. Ohio

Filed Jan. 11). 19"75. Ser. No. 540).08
Int. CI.' E02B 15 u 4

U.S. CI. 61-1 F 14 Clairm.

A pier mounted shipside oil barrier seal structure
floating on the water surface for use between a gener-
ally fixed connection point floating on the water sur-
face and a ship having a side surface. The structure -- -
comprises a floating shipside oil seal member verti-A £

cally extended above and below the water level. hay- >

tog at its ship-contacting end a flexible elastic rubber- - V
like vertically extended sealing element for contacting
the ship side surface. It is mounted on the pier by a
pair of transversely spaced supports slideably support-
ing it for transverse movement, the supports being ar- --
ranged for free vertical movement of the floating oil 4
seal member with the water level as it changes with
respect to the pier and the ship side. Springs are con-
nected between the oil seal member and the supports
for urging the oil seal element into contact with the
ship's side. It may also have a bendably collapsible
portion collapsible upon horizontal movement of the
ship side toward the fixed connection point.

3.y4ii.t34
FIXED MARINE PLATFORM WITH DISPERSED BASE

Io C. Pogonuski. Blacksbur-. Va., and Paul D. Carmichael. Keywords: Concrete form; Fabric aat; Offshore
Houston. Tex.. asmgnors to Texaco Inc.. NeN York, N. 

l
. platform, fixed; Seabed foundation;

Filed Aug. 23, 1973. Ser. No. 390,805 Seabed scour protection
Inlt. Cl.' E02D 3,12. 27:02

U.S. CL 61-46 6 Claims U.S. Ci. X.. 61-50

A fixedly positioned marine platform held at the
ocean floor by piles and the like. having a relatively
flat concrete apron disposed about the platform lower
end and also supported on the ocean floor. The apron
functions to stabilize the platform against lateral
forces caused by water and wave motion, and also
avoids scouring which would otherwise occur about -i Z
the platform legs and piles due to movement of water
along the ocean floor. The apron further lowers the
center of gravity of the structure and improves its re- I _ -
sintance to vibrations and resonance effects due to
wave iilon.-
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.9(6.735
i'()L N\ ifION METHOD FOR CAISSONS

0la., , ,,-n,,ndsdtn M04 13"-Ater. Nora% Keywords: Offshore Caisson; Offshore con-
!, ,,j.n Mf swr No. 19'Q. April9. 1973. ahandond. This struction; Seabed foundation

Jppi, 1.i.n Feb. 27. 19,4. Sr. %,. 4-4...53
k ... pr.nh,. ,ppli-ai n Norm-a. Ma. 2. 1972. 1.4A1 72 "f.S. C1. X.R. 61-50; 114-65A

Int. L'l. Lu-D): ii.. Hh3C J-6. 11t3B 35.41
L . C. (1 U4.4 4 (",,mo

A mncthod is provtded for the production of a support
structure for supporting a platform above the surface
of the sea. The support itself comprises a base which
rests on the sea bed and which includes a plurality of
depending cells which are open at the bottom and -
which can be pressed down into the deeper layers of
the sea bed. The process includes the steps of ( I ) con- -
structing at least a portion of the cells of the base of
the support structure in dry dock; (2) enclosing the
bottoms of the cells with temporary bottom closures
to form a scries of buoyancy chambers; (3) floating
the partially constructed base in deep water; and (4)
completing tne construction of the support structure
in deep water. ihc temporary bottom closures being
removed after the support structure has sufficient self-
loating capability.

3.406.
7
90

kPPSRAT_'S FOR tEA.St RING FLLIDIC CURRENT
Eduard C. Brainard. I. Manon. ,nd John L L.aj port. Mt. Keywords: Buoy moorin system"; Current meas-

tapoi,,at. both of Mass.. a.signors to EnironmentaI De% ices urement; Instrument deployment

Corporation. Niarion. Mns.
Filed No,. 1. 1973. Ser. %o. 411.646

Int. CL.I GO0IF 1 / 18
I..S. CL 73-170 A 13 Claims

Fluidic current measuring apparatus has a current
sensing unit of selected geometrical configuration, -

buoyancy and trim to maintain close alignment with a -
generally horizontal current being measured. Further, . -- - "- - .
an attachment of the sensing unit to a mooring pro. -- - -

vides multi-axis freedom of motion for the unit to pre-
serve the desired alignment in the presence of wave ... /
action and mooring motion. This attachment to a ver- -"

tically extending mooring includes a swivel connection
to the mooring, a horizontally extending arm fixed to
the swivel connection, and a flexible tether suspending
the sensing unit from the arm.
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3,907.684
ROTARY OIL RECOVERY DEVICE WITH

NON-LNTEGRAL COLLECTING HEAD
Frank Galicia. 5043 Catherine St.. Philadelphia. Pa. 19143 KeywOrds: Pollutant, suction removal
Filed Apr. 18, 1973. Set. No. 352,208The portion of the term

of this patent subsequent to May 30, 1989. has been U.S. Cl. X.R. 210-DIO.21
discluimed.

Int. CL E02b 15/04
U.S. CL 210-242 9 Claims

A recover. de,.ce for the removal of a less dense liq-
u:d from a more.dense one which has particular appli-
cation for the recovery of oil from bodies of water.
The device floats and has a number of improved fea-
tures over previous similar devices which contribute to *

improved flow characteristics of the contaminated liq-
uid as it passes through the separation stages. A rotat-
abie collccin he:d may be driven at a ,ariable speed
ratio to the re..ainder of the separation apparatus to -

regulate the intake of the contaminated liquid and - .
streamlined construction of the separation apparatus ,
is disclosed having an improved filtering means.

3,907,685

BELT DEVICE FOR COLLECTING FLOATING MATTER
FROM WATER SURFACE

Kuninori Ariniaki. Yokohama: Hiroshi Kawakami, Kama- Keywords: Pollutant. mechanical removal;
kura. and Maino Stuukl.ali of Japan. assinors to Bridge. Pollutant removal watercraft
stone Tire Company Limited. Tokyo. Japan

Filed July 8. 1974. Ser. No. 486.723 U.S. Cl. X.R. 210-400; 210-526; 210-01G.21
Claims priority. applkatim Japan. July 10. 1973. 48.

81597[Ll
tat CLI E028 15104

U.S. CL 210-242 9 Claims

A belt device for collecting floating matter from a
water surface comprising a pair of pulleys, one of 9 0
which being arraAged above the water surface and the
other pulley being arranged below the water surface.
and an endless belt loosely engaged with the pulleys
and having a lower loosening portion inclined from a
relative direction of water flow by an acute angle.

9
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SEPTEMBER 30, 1975

H'iDRALLIC OI.DGING S'N-I'E A'.LD METHOD 'FOR
COLLECTING( .D RENIOING .NLT.RI k-L FlROM DEEP

SEA BEDS
Elie Cndoth-. (renohle. Fr- we. ainr to ,ete nerae Keywords: Dredge. suction; Dredge ladder

de ('a.truituLs Elettriques et Nlecaniques ALSTHt8%I,. control
Gre~noaae. Frwice

F--ed June 22, 14,C3. Ser. No. 372.5l U.S. C1. X.R. 37-72; 37-195; 37-DIG.8
Otl t pr rt, App-i .u Fram< . J-ne --. -.

72.Z3-1-tO

ntli. CL' EO2F 3!8,V
U.S. CL 37-58 8 Clan-s

Hydraulic dredging system and method, more particu-
lar' for great depths. constituted by a first ship carry-
ing the vertical material removing tube. by connection
devices giving possibilities for inclining the tube about
its fixing point on the ship. a collecting unit which col-
lects the materials from the bottom of the sea and in-
serts them in the vertical material removing tube and
a second ship providing the towing of the collecting
device hy u~c of a cable fitted with i device for lifting
that device.

3.90i8.29 t
ALPPAR.ATLS FOR PRI!.%ENTING TANGLE Of ENDLESS

ROPE IN , IINN OR SEA LIFE GAVHERING
Yo'hio *,la-uda. Kohdai Jutaku 31-1. 10-1. Tamadatra 4- Keywords: Dredge ladder control; Dredge,

hinme., Mino., Tokso. Japan mechanical
Fied DeC. 2, L973. Sec. No. 423.834

Claumo priori". appikatmn japan. Jan. 23. 1973. 
4
8-

9
166; U.S. Cl. X.g. 43-6.5; 198-116; 198-151;

N4ar. 13. 1973. 48-28531 226-186; 226-191; 254-137; 254-175.5
Ing. CL.' EO2F 31;4. AOIK 74100. 79/00

U.S. CL 37-69 9 Claim

Apparatus for preventing tangling of an endless rope
continuously lowered from. and raised onto. a ship
no% tmg in %ater, including placing inclined resistance "
plates or other materials having the same effect on the
endIess rope at suitable intervals to increase the dis- , .,

lance of scparition of the descending part and the as-
cending part of the rope from each other by the force
of the water proiuced by the forward movement of
the ship on the resistance plates. The endless rope is
provided with either buckets for mining of minerals
from the sea tottom or with nets for catching sea life.
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BREAKN ATERS FOR LONG, SHORT kNO/OR COMPLEX
WATER WAVFS

Kurt P. H. Fre,, e.rk, Del., a-ignor to Signd F. Balkjian. Keyw1ords: Breakwater, floating; Breakwater,
4Armadia. Calif.. a pail interest steel frame

filed Sept. 14, 1973. Ser. No. 397.535
Int. CLE02B 31,06 U.S. Cl. X.R. 61-5

L.S. CL 61I-4 O lim

This invention relates to a breakwater. expecially for
use where a large range of wavesteepness (i.e., ratio of
wave height to wave length) is encountered, such as in
coastal regions of oceans and large lakes. This new
breakwater is a composite device and comprises two
different kinds of breakwaters. The component lo-
cated first in the path of approaching waves is a break-
water particularly adapted to dampen waves of large
wave steepness by creating numerous starting and ., .
stopping vortices. This first breakwater may take the
form of a series of vanes at different depths. The see- - - -

ond breakwater in the path of the approaching waves -

is ,uaptcd to dampen waves of a laree range of wave
steepness. This-second type of wavebrcaker is prefera-
bly a curved plate with the convex side up as viewed
from above. ind is preferably in the form of a continu-
ous surface. These two types of breakwaters have now
been coordinated to create mutual interaction such
that the first breakwater reduces wave energy suffi-
ciently so that the sccond type of breakwater can
safely complete the desired wave attenuation, even in
stormy weather.

3.908.386

ROCK BOLT FOR REMOTE LNSTALILATION
Chester 1. V.ilins. 347 Greenbrar. S.E. G-and Rapids. Keyvords: Embedment anchor

MNic. 49506
Coumnuation of Set. No. 60.427, Aug. 3. 1970. abandoned. U.S. Cl. X.R. 61-45

This application Apr. 25. 1972. Set. No. 247.396
lnt. CL' E.2ID 20/02

U.S. CL 61-35 3 Clains

A rock bolt having an anchor device set by rotation of
the bolt rod, and incorporating means for inhibiting
back-rotation of the bolt rod out of the anchor device
as reverse torque is applied in disengaging a threaded
coupling to disconnect the bolt rod from an actuating
rod operated from a remote position.

r .
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3.904. ,"9
METHODS FOR GE.NERATiNG -. D SHAPIVG A

SEbMIC ENERG' PLL.aE
Oswald Afonsi Itru. Bellaire. Tex.. asignor to Texaco Inc.. Keywords: Seismic explosive acoustic trats-

New lork. .Y. mitter
Coninuatin.in.par of Ner. No. 239.5311. March .0. 1972.
jhond,,ed. This jppiiktion Oct J0. 19-3, Ser. No. 411.102 U.S. C1. X.R. 181-115; 181-116

l. Cl.2 GOtV.' 01 .V <S
L.S. Cl. is - 113 9 Claims

In seismic delineation of sedimentary section below
the surface of a seismic energy propagation medium.
methods and articles for carrying out the methous are
disclosed. A basic method for generating and shaping
a seismic energy pulse comprises ( I ) generating a first
energy pulse downwardly through the shortest dis-
tance to a point at the lower end of a vertical straight
explosive material for forming a. compressional for-
,.ird portion of the seismic energy pulse. and (2) geCn-

crating a second energy pulse later to form a rarefac- - - - - --
tional aft portion of the seismic energy pulse. By vary- - - ., . - -
ing the length of the explosive material the lengths of e -

the forward and aft portions are varied for controlling
the shape of the seismic energy pulse, and by varying
the position of the point of ignition of the linear explo-
sive material, additional shaping of the seismic energy --
pulse results. A basic article for carrying out the above
method comprises a vertical straight explosive matc-
rial. as a straight piece of "Primacord.'" suspended at
a desired predetermined depth. cut to a predeter-
mined length, and detonated by a blasting cap at a
predetermined position from the upper end to the
lower end for producing a seismic energy pulse of the
desired shape, a very thin elongated shape being pref-
erable for attenuation of both the secondary bubble
amplitude and time duration.

3.909.416
METHOD %ND P? RATLS FOR SEPARATiNG LIQL IDS

OF DIFFERE.NT SPECIFIC GRAVITIES FROM A
MtIXTLRE OF THE SAMECorcli In t Veld. 'vlaardinitn. Netherlands, assirm,)r to Hv- Keywords: Pollutant removal twatercraft;

dro-sc S"sems Internationa. Inc.. New York. ,.Y. Pollutant, suction removal
Filed June 23. 1971, Ser. No. 155.815

Claims priority. application Netherlands, Nov. 10. 1970. U.S. Cl. XK., 210-DtG.21
7016-406

ti1. CI.' F-028 15j04
U.S. CL 210-242 t Claim

A barge for separating oil-water mixtures comprises a
sealed tank into which the mixture is pumped for grav-
ity separation. Pumping is effected by withdrawing the
separated water from the bottom of the tank by means
of a pump that produces a negative pressure in the
tank. and this negative pressure sucks up the oil-water
mixture from the surface of the water, without sub- -. :
jecting the mixture to mechanical pumping. An intake
pipe for the mixture has a cylindrical basket at its in-
take end surrounded by a cylindrical casing Open at its
top and closed at its bottom. The intake pipe opens
upwardly into the tank. and water is withdrawn from
the lower end of the downwardly converging walls of
the tank.
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.3.9'.h ) -t"

DE'. ICE FOR D% .1PIN; THE ,i RCF OF 4A ETR '4 A% F-S
PliRrlct I. %R IN FOE)R A FI.OATI%G 30N Df-.S;' %FD

TO CI.EAN POLLI.-TED WATER
Jon...n Ri-. N-.ir--.". ' I-o-. Aiusra Keywords: Pollutant collection; Pollutant

Filed 5e p. 2. 1973. s., lo. -400.02 removal watercraft
Claims priorit,. application Girnmny. Sept. 25. 1972,

2246957 U.S. Cl. X.R. 210-DIG.21
nLo Cl.) E O2U /,0,4

US. C. 210 -242 S Claims

A device for damping the surge of water waves on a
floating body designed to clean polluted water, the
damping body being pivotably hinged as an outriggcr _
onto the floating body and the damping body having a
fin which extends substantially parallel to the surface
of the water, and the damping body being connected
to a damping feature for the oscillations caused by the
water waves.

3.9419.774

CONTRO.LED Il OrAN) i VSTE t FOR SEISMIC
STIEAMER SECTION.S

%,1.,fie 41. Pase,. Jr.. Dail. ,. Tex.. .ignor to biehall Cr- Keywords: Seismic streamer cable; Towed

psrafio.. ali',. Tex. body depth control
Filed ju., 25. 1474. See. No. .49t.93i

list. Ct.-r WS 2! 00. 21,16 U.S. Cl. X.R. 14-2353; 181-L12; 340-3T;
L.S. CI. .340-- PC 6 Claims 340-7R; 340-8

The subject mutter of this application relates to u sys.
tcm for controlling the buoyancy of an elongated ex.
pansible. flexible liquid filled, marine seismic detec-
tion streamer by providing a pressure sensing switch -
assembly within the submerged streamer which in.
eludes a pressure sensing element exposed to the _,r -

water pressure at the streamer depth and electrical
contacts for operating an inlet valve and an exhaust , i
valve upon downward or upward deviation of the
streamer depth from a predetermined depth to admit " 7 I
additional quantities of a buoyancy control liquid from..
a supply line to the streamer to increase buoyancy or

for discharging the control liquid from the streamer
for decreasing buoyancy.
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OCTOBER 7, 1975

3,909.960
LOOSE MATERIAL RECOVERY SYSTEM HAVING A

MIXING BOX
Frederick . Casciano. Honolulu. Hauai. assgnor to Unler- Keywords: Dredge, cutterhead; Dredge,

sity of Hawaii. HoEolulu. Hawaii suction; Dredge intake
Filed May 29, 1973, See. %o. 364,870

Int. CL EO2F3/92 U.S. Cl. X.R. 37-65; 37-72; 241-46.11;
U-S. C1. 37--63 11 Clains 241-236; 302-15; 302-57

Reversely forcing water through a recovery head
closes a valve in an intake tube and jets water out of
the bottom of the head, burrowing the head downward - -,
along a guide pipe deep into a sand deposit. Crusher
rollers at a sand intake break large objects, and sand
flows through a control valve into a mixing box at the
bottom of the head. Water flows downward through a
tube into the mixing box, and a slurry is drawn out by
a suction pump at the end of a long flexible tube. The
slurry is discharged on a sand accumulation point.
After a large crater-like volume of sand is removed,
the head is moved by lifting it with a drum-like crane,
which is controlled by selectively balancing air and
water within the drum.

3.910.057
SUSMARME CARGO TERMUNAL

George E. Fenten, Newport News, Va., assignor to Newport Keywords: Offshore mooring structure;
News ShipbuildhaM and Dry Dock Company, Newport News. Offshore platform, fixed
Va

Fled Aug. 16. 197J. Ser. No. 497,980 U.S. C1. X.R.. 114-230
Int. CL B63C. 1 /00; B63B 21(00

U.S. CL. 61--46 1 Claim

This invention consists of a terminal for use in the ma-
rine transportation of cargo from, to or through re- , _ ,-
gions in which surface transportation is undesirable.
The apparatus in which the cargo is transported is a
submarine cargo vessel. This submarine cargo vessel is
loaded and unloaded at an underwater terminal com.
prising a structure functioning much as an underwater
hangar such that the submarine cargo vessel may "sur-
face" underwater where it may be loaded or unloaded
and where certain work may be performed on the yes- - -1

sel.
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3,910.058
CONSTRCtI ON OF IMM'1ERSED STRLCTLRES

Paul H. Foujllade. Neuilly sur-Seine. France, aimignor to Keywords: Offshore caisson; Offshore construc-
Dume% Trasaux Publics. Nanterre. France. a part interest tion; Seabed pipeline placement;

FiledJul 2 1974, Ser. No. 485.102 Seabed water, process scructure
Claims priority. application France. JW. 5, 1973, 73.24817

Int. C.2 E21D 924 U.S. Cl. X.R. 61-36A; 61-43
US. CL61--85 7 Claims

Process and apparatus for producing a seal between a

caisson shield and the end portion of a linear im-

merscd structure which is being constructed in which
the caisson has a hollow, tubular skirt which surrounds
and is slightly ;paced from the previously formed por- -'

tion of the ,tructurc to provide an annular space he-

twccn the skirt and said portion. At its frce end, the ,
skirt carries an elastic seal which contacts the struc- / -.
ture and seals one end of said spacc against the ingress .

,  
-

of fluid. and a ring within the skirt and adjacent the

end of said portion of the structure and provided with
elastic seals engaging respectively the end of the struc- -

ture and the interior of the skirt ieals :he opposite end
of said space. Re rigerated water is supplied to said '__ --___];, ___.

space from the skirt and the hollow portion of the
skirt has at least one cooling coil through which a re-
frigerating fluid s passed to freeze the water in said
space and thereby form a sealing plug of ice between
the skirt and said portion of the structure.

3.910,111
WAVE HEIGHT %WMEASL1NG DEVICE

GesemE. Mott. and Rn -kLa bothofMattara La- Keywords: Offshore platform, floating; wave
inapvors to Tesao Inc., !New York. N.Y. measurement

Filed y 1, 1972, Ser. No. ,48.994
IntL CL

2 
GOIB 17100

U.. CL 73-170 A 8 clim

The invention relates to a wave measuring instrument
for use on a dynamically positioned or tethered float-

ing vessel whereby to continuously monitor wave
height, wave period and vertical heave of the vessel as
the vessel responds to waves, swell and currents. The
instrument comprises a measuring device connected
to the vessel hull in a substantially submerged position
whereby to continuously record the distance between-
the instrument and the ocean floor as the vessel
heaves. A second measuring means automatically

gauges and records the normally varying distance be. - -

tween the instrument and the water's surface, which
distance results from the usual presence of wave ac- -

tion whether the latter be gradually roiling or rela-
lively turbulent.

The respective measurements thus obtained are
thereafter integrated and compensated for to provide
a relatively accurate record of the actual wave height
between trough and crest, the wave period, and the
vertical movement or heave of the vessel.
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3,910.218
PROPELLANT-ACTUATED DEEP %%ATER ANCHOR

Robert J. Taylor, Camarillo. and Richard %L Beard, OxnAd. Kaywords: Embedaent anchor
both of Calif, assignors to The United States of America as
repmeeted by the Secretary of the Na., Washinton, D.C.

ried Feb. 4. 1974, Set. No. 439,486
Int. CL' 863B 2128

U.S. CL 114-20b A 15 Claims

A propctlant-actuated direct embedment anchor
which utilizes simplified structural shapes and pro-
vides a rapid keying feature which allows the most ef-
ficient use of penetration energy. The anchor system
has two major parts; a launch vehicle and a projectile
which include a piston and fluke. Two different fluke
designs are provided to satisfy the realm of anticipated
seafloor conditions isand, clay, and rock). The flukes
designed for said and clay are similarly configured
plate-like projectiles which only differ in length. The
fluke designed for rock anchoring is a three-fin, ar-
rowhead-shaped projectile, specially configured to
penctratc rock and resist a specifieu p ui-out load. The
launch vehicle consists of a launching system, a reac-
tion vessel and a firing mechanism. The firing mecha-
nism is comprised of a weighted touch-down rod with
a square base pad and a safe-and-arm device. The
sand and clay flukes use a quick-keying design to max-
imize efficiency and holding power after embedment.

3,911=
WAVE DRIVEN IWER GENERATORS

Rbelt Lee Nevillg 1180 tallina, LaMke Oqo. Oreg. 97034 Keywords: Power, tide; ?over, -wave
Filed %vl. 13, 1974, Se .- No. 4M0736

let. CL2 F038 13112
U.s. CL 290-53 5 Clas

Two one-way clutches on a power output shaft are -

driven through two oppositely driven power trains
driven hy a lever arm oscillated by a flout raised by
waves and lowered by gravity. In an alternate embodi-
ment. a plurality of floatoseillated lever arms are
spaced apart a fraction of a wave length and drive
pairs of one-way clutches on a power output shaft
which drives a positive displacementpump. Another
embodiment includes a paddle wheel carried by a
lever arm oscillated by a float raised and lowered rela-
tively rapidly by waves and relatively slowly by tide, a
power output shaft driven unidirectionally by oppo-
sitely driven power trains through two one-way
clutch-s, and a current driven paddle wheel carried by
the arm and driving the shaft through two additional
one-way clutches.
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OCTOBER 14, 1975

FIONDITIO% ,METHOD F.OR CAI "ONS
O!a, %io, G'wnundveien 94, 1370 4ker. %ormay Keywords: Offshore caisson; Offshore con-

Filed Apr. 19. 1973. Ser. Sio. 352.679 struction; Seabed fcur:lation
Cifm priorit. Application Norv av. %lay 2, 197-1 1541,72

Int. CL- E02D 17,00. 23102
U'.S. Cl. 61-46.5 15 Claims U.S. C. .R 61-50

A support structure for providing a support for a ma-
rine structure to be submerged onto a submarine bed.
The support structure includes a base which is in-
tended to rest on the sea bed. The base includes three ,
or more cells, and three or more hollow downwardly
open skirts which project downwardly from the lower - - -
portion of the base. The skirts are each formed as a
static and continual unit with the portion and have a
length which enables each to be pressed far down into .L ._
:he sea hed, whereby the deeper layer of the sea bed-'- "
,,oil cooperate directly with the skirts to support the { _. - "
marine structure in position on the sea bed. The skirts, " -
which have a substantially cylindrical cross-section. - -4 - -
being located at least along the periphery of the base
in such a way that a continuous barrier wall is formed
along the periphery of the base.

3.92.042
STEAM IMPLODER

JetlO Psuledch, 92-1 43rd Ave.., Elmhurst, N.Y. 11373 Keywords: Seismic implosive acoustic trans-
Filed Jorte 20. 1974, Ser. No. 481,067 mitter
Int. CI. HO4b 13100; GOsv 1/02. 1138

U.S. Cl. 181-118 4 Claims U.S. C1. X... 181-120; 340-7; 340-81T;

An underwater sound imploder adapted for use in the 340-17

exploration of minerals existing under the sea bed.
The implodcr consists of a combination underwater
shell having a fire chamber communicating therewith
and mechanism for introducing to the shell separately -7

a fuel and oxygen or. alternatively, remotely generated
steam sporadically or in bursts whereby there is pro.
duced continuous underwater implosions causing

bursts of sounds under the surface of the water di-
rected by the shell in the general direction of the wa-
ter's bottom.
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3.912.635
DEVICE FOR RECO',ER1%( PLLUTING PRODUCTS

SPREAD 0% ER THE '" ATER SI RF.4CE. IN PAR1ICULAR
OIL PRODUCTS

Pail Deobert; Francois Kermarrec. both of Rueil-Stimak.on. Keywords: Pollutant, mechanical removal
and ',.un %adaud. Saint-Ouen. all of France. a&..ignors to
Inititul Francais du PetroL,. des Ca~burznts et tLubrifiants. U.S. *C1. l.R. 210-DIG.21
Fra ne

Filed Aug. 24. 1973. Ser. No. 391.520
Claim priont . application Frane. Sept. 18. 197,.

72-33068
lnt. Cl.' E02B 15,uM

LU.S. Cl. 210-242 14 C,,

A device for recovering polluting liquids spread over
the water surface, comprising at least one floatable
container having a porous hydrophobic wall which is
easily wettable by these polluting liquids. The con-
tainer includes a recess limited by an impervious wall,
in combination with means for transferring into this
recess the polluting liquids which have selectively tra. ~
versed the porous wall.

3,912,938
ELECTRICAL STATIONS OPERATED Bt WAVES

Gregory 1). Filipenro. 158 Green St., New Vork. NAY. Keywords: Electrical generator; Offshore
Filed jam. 2S. 1974, Ser. No. 436.66.3 Platform, floating; Power, wave

Inc. CLI F038 13112
U.S. Cl. 290-53 3 Claims U.S.* C1. I.R. 290-42; 417-330

Electrical energy is produced by platforms floating
upon water expanse oceans, seas, rivers or lakes, and
movable by wav.es. The platforms carry electrical gen-
erators as well as means transforming the kinetic en-
ergy of the waves into mechanical energy which actu-
atest these generators. These means may consist of hy-
draulic turbines combined with a pump water accumu- '
lator capable of transmitting water under pressure to a
hydraulic motor operating the electrical generator.
Other means may include floats or a pendulum swing-
ing under the action of the waves.

OCTOBER 21, 1975

3.913.332
CONTINUOUS WAVE SLRFING FACILITY

Arnold H4. Forsman. 347 II. Lane. Daneille. Calif. 94526 K*7'worda: wave flunim; Wave generator
Fled Aug. 30, 1973. Ser. Ni.2 3413.130

Inc. Cf.' E028 1/00; E04H J118 U.S. C1. X.R. 4-172.16
UJS. CI. 61-1 R S Claims

A facility is provided having a body of water and wave
generator for producing a continuous wave suitable
for surfing. A plurality of generators provides serial
waves on opposite sides of a tunnel structure having ~ .

screen grills for preventing surfers from colliding with ~ ~
the wave generators. Both double bladed and altena-
lively single bladed wave genrators are provided.
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3.913,333
MEANS AND APPARATUS FOR CONTROLLING FLUID

CURRENTS AND SELECTI ELY PRESERVING AND
MODIFYING TOPOGRAPHY SUBJECTED THERETO

Tom Watson Hubbard. Jr., 1213 Big Oak Lane, Sarasota. Fla. Keyvords: Breakwater, concrete; Channel
33580 protection; Dune protection; Sand

Filed Sept. 18, 1973. %er. No. 398305 fence; Seawall; fldal inlet
InL Cl.' E028 3!06

U.S. CI. 61-4 5 Claims

Modular units are provided for utilizing the kinctic en-
erg> in wa s, iJes and winds to effect deposits of - - S

fluid entrained ailuvium. The modules ha'.c front and -. A.
rear surfaces so %tructured that arrays of the modules
can effect shaped alluvial deposits or selective entrain- - _ ,
ment of alluvium to maintain or modify the topogra-
phy at the situs of the arrays. A 120

'-4

3,913,335
OFFSHORE TERMINAL

Sigurd Heen. Astokkveien 82. 1362 Billingstad. Norway Keyvords: Offshore caisson; Offshore pLat-
Filed Juy 25. 1973. Sr. No. 382.505 form, fixed; Offshore storage tank,

Int. Cl. E02b 17/00; B65d 11/00. B65g 5100 submerged; Seabed foundation;
U.S. CI. 61-46.S 8 Claims Seabed scour protection

An offshore terminal comprising a number of axially U C
and idadiaiiy interconnected containers sunk to stand u.S, CI. ... 52-192; 61-50; 220-18
on the sea bed and extending above the sea surface,
which containers have a polygon bottom which pro- " -
trude from the container wall and match each other to
form a continuous bottom of the terminal and closed
hollows between the containers for interconnecting - -
and ballasting purposes.

3,913-394
WATER QUALITY DETERMINATION APPARATUS

Noboru Furuya: Eiji Fujimoto Kenichi Amano: Tsuneo Kyw~ords: PoLlutant measurement
Tsukamoto. and %obuvuki Sato, all of Tokyo. Japan. assign-
ors to Kabushiki Kaisha Meidensha, Tokyo. Japan

Filed Jan. 25. 1974. Ser. No. 437,350 2
InL. CL' GOIN 33/18

U.S. CI. 73-53 27 Claims 2 a 7

An apparatus comprising a sensor element immersed
in a liquid to be examined for determining the amount
of a matter in the test liquid which amount will be an 0 -
index of the characteristics of the test liquid and -

means for moving the sensor element and test liquid r..'.J-e I
relative to each other to clean the sensor element of
sludge, oil and the like adhered thereto. The sensor
element is accommodated in a housing and has a sens- 29
ing face disposed parallel to the flow direction of the sztrr IJY-
test liquid passing through the housing. In another em-

bodiment of the invention, means is provided for gen-
crating pressure waves in the test liquid in contact 63 65 70
with the sensing face of the sensor element to clean
the sensing face of contaminants adhered thereto.
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OCTOBER 28, 1975

3.914.947
SIBAQU ATIC STRUCTURE

Jacques Edouard ILam . Fontena2.aux-Roses. France. assignor Keywords: Offshore caisson; Offshore plat-
to C. C. Doris. Paris. France form, fixed; Seabed foundation;

Continuation-in-parn of Ser. No. 391,465, .Aug. 24. 1973. Pat. Seabed scour protection
%o. 3.878.684, which is a continuation-in-part of Ser. No.

358-00. May 9. 1973, Pat. No. 3,846.988. This application U.S. Ci. X.R. 61-3; 61-5
Apr. lb. 1974, Ser. No. 4b1.347

Claims pririt., application France. Sept. 15. 1972.
72.32847 Int. Cf.' E028 17/00. 3U4

U.S. CI. 61-46.3 7 Claims

A device for protecting a structure having a foot
which rests on the bed of the sea or a like body of wa.
ter. to prevent undermining of the bed by movements
of water at the foot of the structure. comprising a cais-
son integral with the structure around the foot and
having an outer wall and a multiplicity of holes there-
through. Water flows in an average direction towards
the inside of the caisson through the lower holes and
low-irds the outside through the upper holes. The
holes can be plugged releasably to form a buoyant
caisson during construction of the structure.

. 1-  l II . '

3.91 5.257
AIR CUSHION SEISMIC SOURCE

Henry F. Dunlap. and Henry B. Ferguson. both of Dallas. Tex.. Keywords: Seismic explosive acoustic trams-
assignots to Atlantic Richfield Company, Los Angeles, Calif. mitter

Continuation of Ser. No. 277.366, Aug. 2. 1972. abandoned.
which is a continuation-in-par of Ser. No. 39.590. May 22, U.S. CI. X.R. 181-401
1970. abandoned. This application Sept. 20. 1973. Scr. No.

399.177
InL Ct.t GOIV 1/02

U.S. CL 181-114 3 Claims

A seismic pressure pulse generator, e.g. air gun or gas
exploder, is mounted on a ground effect machine so _ 24
that it fires into the air cushion supporting the ma--_ 3o
chine. The pressure pulse thus generated is coupled
and transmitted to the earth surface beneath the ma- .15 /
chine producing a seismic impulse or wave. '-32 17' ?1 1 si
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\ESSEL FOR RE'.l1O\I%(, IQ.lt ID ('OTA%lIATS
FROM THE Mt RFA('E OF A %.ATFR 1O)'

Ornela L ehorn, Itah. a-grnor to C.o. Ha. Di. C-.tru- Keywords: Pollutant removal watercraft;
zin Batielli DisinqumanLi S.p.A.. Rome. ]tal s Pollutant, suction removal

Filed Mar. 25. 1974. S.er. %o. 454.641
Claims prioriis. appiicaion Itah, Mar. 27. 1973. 6787 1,73 U.S. C

1
. X.R. 10-242

Int. Cl.: E02B 15,b4

U.S. Cl. 210-242 II Ctalms

A vessel for use in removing a floating contaminant
liquid such as oil from the surface of water has a hull
forming an immersed inverted channel into which sur-
face layers flow as the vessel advances, the hull being
shaped so as to guide the liquid into accumulation
zones from which the liquid is drawn by a pump into
settling tanks disposed in pontoons on each side of the
hull, the water being discharged from the tanks and
the contaminant liquid being collected in the tanks.
and react

NOVEMBER 4, 1975

3,916.632
TELESCOPIC CAISSON WITH INTERMEDIATELY

POSITIONED WELLHEAD
JebaP. TheiuasewYork, N.Y-asignortoIntersmeAssod. Keywords: Offshore caisson; Offshore Plat-

atm, New York, N.Y. form, fixed; Seabed foundation
Filed May 6, 1974. Ser. No. 467.236

[at. CL2 E028 17104: EO2D 29100, E21B 15102 U.S. C1. X.R. 61-69; 61-1; 175-7
U.S. CL 61-46 tO Claims

A fixed caisson is installed in the ocean floor and a
telescopic caisson is movably mounted within the .. -.

fixed caisson for movement between a retracted posi-
tion well below the water surface and an extended po-
sition above the surface. At least one wellhead is posi-
tioned within the fixed caisson relatively adjacent the
top thereof and is accessible to service by divers when
the telescopic caisson is retracted. Ambient or atmo-
spheric pressure can be maintained within the tele-
scopic caisson, and the wellhead is maintained in a dry
condition in both the extended and retracted positions
of the can. <r
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3.916.633
MEANS FOR ALTERING MOTION RESPONSE OF

OFFSHORE DRILLING UNITS
Peter M. Lovie, and Edwin L Lowerv. both of Houston. Tex.. Keywords: Offshore platform, jack up;

assignors to Engineering Technolog AnaW)sts, Inc.. Hous- Offshore platform, leg
too, Tex.

Filed Aug. 24, 1973, Ser. No. 391.070 U.S. C1. X.R. 37-73; 61-53
Int. CL E02B 17100; E02D 5/72

U.S. CL 61- 4 6.5 2 Claims

An offshore drilling unit of the self-elevating type hav-
ing a floatable hull and a plurality of legs movable
from a raised position to a lowered position. Appara-
tus is attached to the legs for altering the response of
the unit to movement of the body of water in which
the unit is deployed. Apparatus for altering such re-
sponse may comprise plating on the sides of the lower
portions of the legs. longitudinal fins attached to the
lower leg portions. flexible bags carried in the lower * --

portions of the legs or any combination of such appa-
ratus. The unit may also comprise a mass carried
within the legs and mounted for longitudinal move-
ment with respect thereto for altering the response of
the drilling unit to water body movements. The mov-
able mass may be used in conjunction with any of the
other apparatus.

3.916,674
OIL-SPILL DETECTION SYSTEM Keywords: Buoy, instrumented; Pollutant

Gordon H. Miller, Rkhmot,d, and Edward 0. Renick. Jr.. measurement; Pollutant, mechanical
Sandston. both of Va. assignors to Texaco Inc.. New York, removal
.N.Y.

Filed Feb. 22. 914. Ser. No. 444,934 U.S. . XR. 324-65R; 340-236
Int. CLI GOIN 2 7122

U.S. CL 73-61.1 R 8 Claims

An oil-spill detection instrument which employs a ro-
tating disc that is partially submerged in the body of
water to be monitored. There is a doctor blade for re-
moving adhering liquids from the surface of the disc,
which liquids are accumulated in a settling vessel.
Overflow is directed to apparatus for detecting the
presence of oil. The sensitivity of the instrument is
good without being too delicate.
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3.917.528
FORAMINOUS COMPOSITION FOR REMOVAL OF

OLEOPHILIC MATERIAL FROM THE SURFACE OF
WATER

Julius Orban. Covina. Calif, and Charles E. Cam. Summit. Kr'vords: Pollutant absox-tion
NJ- aslpers to Sorbent Sciences Corporatoln, Covina.
Calif. U.S. Cl. X.R. 117-138.8D; 124-6; 2:0-40;

Filed May 29, 1973. Set. No. 364.777 210-DIG. 21lnt. CL: CO)2B 9:u2
U.S. CL 210-36 10 Claims

A composition employed to sorb oleophilic material
from a surface, especially a composition to preferen-
tially sorb an olcophtlic substance from a hydrophilic
,ubstance. e.g.. com.prising a foraminous substrate im- No Figure
pregnated with a drying oil; a method of removing an
oleophtlic material from a surface which comprisescontacting the same with a composition comprising a

foraminous substrate, said substrate impregnated with
a drying oil; a method of removing an olcophilic liquid
from a hydrophilic liquid which comprises contacting
a mixture thereof with a foraminous substrate impreg-
nated wsin a drying oil.

NOVEMBER 11, 1975

3,918.260
WAVED-POWERED DRIVING APPARATUS

Klaus M. Mahneke. 228.66th St.. Della. British Columbia. Keywords: Buoy mooring system; Power, wave
Canada

Filed Dec. 30. 1974. Ser. No. 537.578 U.S. Cl. X.R. 60-504; 417-330
lat. Cl.- F03G 7100

U.S. Ci. bO-SO0 5 Claims
Driving apparatus operable by wave action and having

a flexible member connecting a small subsurface float
to a relatively large surface float. The apparatus in-
eludes spaced pulleys supported near the ocean floor
h a heavy anchor with an intermediate portion of the-
flexible member trained over the pulleys so that the
pulleys are rotated by the reciprocating flexible mem- .,* , - , ,
ber as the floats rise and fall due to wave action. Rota- " , .-
tional movement of one or both of the pulleys is trans-
mitted to a shaft which is utilized as a power take-off ..
shaft to drive a machine or the like.
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3,913,261
WAVE AND TIDE MOTOR

Vernon Bailey, 2424 Peach Orchard Road. Augusta. Ga. Keywords: Power, tide; Power, wave
30906

Filed Apr. 10. 1974, Ser. No. 439,494
lnt. CI.' F03G 7/00

U.S. CI. 60-506 I Claim

An operating lever having a float secured to one end
thereof is pivoted intermediate its enus for oscillating
movement in a vertical plane. An elongated channel o-
shaped member having a rack secured thereto is
guided for vertical movement along its length and is
connected to the other end of the operating lever by a -
lost-motion connection. A pinion is mounted in mesh-
ing engagement with the rack and can be operatively N/

connected to any suitable power generating means.

3.918.381
BOTTOM-DUMP VESSELS

Bartele van der Werff. Medemblik. Netherlands. assignor to A Keywords: Hopper barge
Vuyk At Zonaen's Scheepsverven B.V.. Ijssel. Netherlands

Filed Mar. 27. 1974. Ser. No. 455.282
Claims priorit), application Netherlands, Mar. 29. 1973.

730434

Int. CI.1 3630 35/30
U.S. CI. 114-29 3 Claims

A bottom-dump vessel has ing tw(, longitudinal hull
sections forming air cases or pontoons hinicd together K /s
for movement about a longitudinal axis. An intcrmedi-
ate section arranged at le st partially in a rcccs, be-
tween the two longitudinal hull sections. The intcrmc-
diate section is hinged with port and starboard hinges p
to the two longitudinal hall sections. -a

3.918-384
FENDER

Werner BIkle. Hamburg. Germany, assignor to Schlegel Keywords: Pier fender
Gmb" vomals Weill & Reineke. Germany

FlIed Aug. 20. 1973, Ser. No. 392610 U.S. C1. E.R. 61-48
lat. CI.2 633 S9/02

U.S. CI. 114-219 6 Claims

The present invention relates to a fender consisting of 14

a carrier body and a pad made of plastic material
whose surface present.s a reduced coefficient of fric-
tion.
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3,918.827
FUEL LESS WATER PRESSURE MACHINE

John L. Cornm, /o George Spector, 3615 Woolworth Building. Keywords: Power, submerged source
233 Broadway, and George Spector. 3615 Woolworth
Building, 233 Broadway, both of New York, N.Y. 10007 U.S. Cl. X.R. 60-495

Filed Nov. 19, 1974, Ser. No. 52$,0S6
Int. CL.I F03G 3/00. 7/00. 7/10

U.S. Cl. 415-S 3 Claims

A machine that includes the use of water pressure aw_
an additional force for operation thereof, the device
consisting of a relatinely vcr% tall frame submerged ,
underwater in a lake or sea. the frame supporting ro- - ,-.- -
tatable cog wheels around which an endless chain - "-
travels, the chain having a series of collapsible buckets -

mounted therearound.... - . .

3.919.083
TREATMENT OF FLOATING POLLUTANTS

Deni J. O'Sufflla. Sutt., and Bernard J. Boler, Fosrock, Koyrmrds. Pollutant coalacence
both of Irtlnd, asaignon to Loclte (Ireland) Limited, Dub-
U., Ireland U.S. Cl. X.R. 210-59; 210-DIG.21
Contnuadonln.prt of Ser. No. 159,572, July 2, 1971,

abandoaed. Thi applcadom Oct. 4, 1973, Ser. No. 403,701
Int. C1.2 C02B 9/02

U.S. CI. 210-54 12 Claims

Watcr-l-ornc pollutants. particularl. those of oelagi-
nous nature, ma. he treated %%ith monomern k.hich
poi'mcnze in the presence of moisture. prcl'erahl.
rnonomeric esters of 2.-c~anoacrlic acid. Ltpo i V . No Figure
merization. significant portions of the pollutant arc in-
coriorated within a pol. mer matrix. thus reducing the
danger to shore and marine ecolog. and acsthetic.
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3.919.684
UNDERWATER SEISMIC SOURCE AND METHOD

Dale H. Reed, Dallas. Tea., assignor to Atlandc Richfield Com. Keywords: Seismic implosive acoustic trans-
pany, Los Angeles. Calif. mitter

Filed Jan. 4, 1974. Ser. No. 430.641
Int. C1.1 H04B 13/00 U.S. Cl. X.R. 181-118; 340-1-R

U.S. Cl. 340-8 R 2 Claims

A torpedo-shaped unucr. , ter seismic gun adapted to
deliver an acoustic pulse to a submarine earth surface
consists of an aft main body section and a separable
forward nose section supported beneath a float in a
submerged position in any desired offshore location.
An axial connecting rod joins the nose section to a pis-
ton slidable .-sithin a scaled c.lindrical bore extending
partially along the main body section. both sections
being free of external constraints on relative longitudi-
nal movement thereof other than the resistance of the
ksater. An air spring in the cylindrical bore behind the

piston urges the main body section and the nose sec-
tion together to form an interface bemtween respective
transverse external surfaces thereof. Ignition of an ex-
piosive gas mixture in front of the piston in the cylin-
drical bore drives the piston and the main body sec-
tion in opposite directions to separate these two sec-
tions rapidl%, thereby creating a low pressure bubble
of condensable water vapor between the two external
surfaces. Implosion of this bubble responsive to hydro-
static pressure generates a singular seismic pulse hav-
ing a peak pressure on the order of 10 atmospheres.

NOVEMBER 18, 1975

3.919.790
PUSHED SUCTION DREDGER AND BARGE

COMBINATION
Mhie Sasakl. Funabashi. and Keizo Klult, Kamagaya. both Keywords: Dredge, cutterhead; Dredge intake;

of Japan. assignors to Mitsui Shipbuilding & Engineering Dredge propulsion; Pump
Co. Lid. Tokyo, Japan

Fied July 9, 1974. Ser.. No. 486,871 U.S. Cl. .R. 37-72; 114-23SR
Claims priority., application Japan. July II. 1973, 48-78647

int. CLI EOZF 3188
U.S. CL 37-66 3 Claims

A dredger comprising a floating vessel and a dredging
and suction unit which is tracted by the floating vcssel 0
and travelled on the sea bottom. Silt on the sea hot- -- , 0
tom is sucked by a pump provided on the dredging
and suction unit and introduced into the floating ve. .
sel through conduits and subsequently delivered to a n
barge provided in a recess of the floating vessel. The
vesul and barge are propelled by a push-boat.

249

W'%
.:A .



3,919.791
DREDGER HAVING SEPARATELY FLOATING DREDGE

AND TAIL SECTIONS AND METHOD OF DREDGING
Leward N. Smith. %illbrook Road. Pte. 1. Remus. Mich. Keywords: Dredge, cutterhead; Dredge ladder
48757 control; Dredge propulsion

Filed Nov. 19, 1973. Ser. No. 417,097
lat. CL.' EO2F3/88 U.S. Cl. X.R. 37-73; 37-195; 114-235R;

U.S. Cl. 37-67 10 Clain" 180-79.23

Underwater excavating apparatus including a float-
able. anchorable tail -cetion and a floatable. anchora-
bie drcdge section mounted on the tail section for lon-
gitudinal and swinging movement. The dredge section
is swung relative to the tail section to dredge a swath
and then advanced longitudinally relative to the tail
section for cutting additional swaths. After being ex- - - -- :
tended to its limit relative to the tail section, the
dredge section is then anchored and the til section
unanchored and mosed longitudinally up to its origi- -
nal position adjacent the dredge section after which
the process is repe. .

3.919.847
FLOATING ANT-POLLLTION BARRIER

Louis Ballu. Colombes. France, assignor to Peeumatlques. Keywords: Pollutant, surface barrier
Caoutchouc Manufacture et plastiques Kleber-Colombes.
France

Flied Nov. 27. 1973. Set. No. 419.334
Claims priorlt), appilcatien France, Nov. 27, 1972.

72.42160
Ine. Cl.I E02 15104

I.S. Cl 61- I F 8 Clains

A floating harrier intended to catch 1loting materials
oni the surface of the water and including a skirt and a
floating element extending over the entire length of
the skirt, characlerized in that the floating element
consists of a %cris of scaled compartments forming
closed containers interlinked by a strip of fabric.
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3.920.083
PILE DRIVING AND DRAWING APPARATUS

Hiroomi Makita. Tokyo, Japan. assignor to Toyoda Kikai Keywords: Pile driver leads; Pile driver,
Keoo Kabushiki Kaisha. Shizuoka. Japan vibratory; Pile extractor

Filed May 3. 1974. Ser. No. 466,675
Int. CV.-E02D 7/06 U.S. Cl. X.R. 61-53.5; 173-91; 175-56

U.S. CI. 173-49 14 Claims

A pile driving and 6rawing apparatus for use in foun-
daution works. pro ,ied with a weight assembly which
houses an eycitor, and resilient bodies, two of which
are interposed between the weight assembly and the
head of a pile. another being interposed between said
weight assembly and means for suspending the same.
The frequency of the excitor is so designed as to coin-
cide with the frequency of the weight assembly. the
latter being dependent on one of said resilient bodies
interposed between the weight assembly and the pile
head. whereby the vibration of the weight assembly
imparts downward driving forces to the pile head. The
frequency of the excitor is also designed to coincide -
with the frequency of the weight assembly. the latter
frequency being dependent on the other of said resil-
ient b,-,dies interposed between the weight assembly
and the pile head as well as the resilient body inter-
posed between sad weight assembly and said suspend-
ing ne-ri. whereby the vibration of the weight assem-
bly imparts upward driving forces to the pile for the
drawal thereof.

3.920.137
EXCAVATING MACHINE WITH CLAMSHELL BUCKET
Willard . McCain. 6431 W. Heidler Road. Fairview, Pa. Keywords; Dredge ladder control; Dredge,

16415 machanical
FlIed Apr. 8, 1974, Ser. No. 458.682

US. CL 214-140 16 Claims U.S. Cl. X.R. 294-70; 294-88

The application discloses a backhoe dipper stick and
clamshell bucket combination. A bucket support is
pivoted to the dipper stick and a cylinder is connected
to the dipper stick to swing the bucket about a later-
ally extending .xiss. The bucket supprt has down.
wardly .sl tiding lis,% which pivotally receive a king - -
pin. "|ic king pin is also received in upwardly extend-
tog lug% connected to a tilt supp)t aid fixed to them.
Tie king pin 11as crnk arms fixed to an intermediate -= *

part Ot* it Avid the crank arms are connectcd to the pis-
ton rod of it tilting cylinder which is supported on the
bucket support. The tilting cylinder will tilt the bucket
about the king pin. The tilt support has a pivot mem-
ber connected to it and the pivot member is con-
nected to a bucket bracket. The bucket bracket pivot- ."
ally supports links that are fixed to each of the two
buckets of the clamshell. The bucket cylinder is con-
nected to each side of the bucket bracket and the '
bucket cylinders each have a piston rod connected to
one of the buckets so that the buckets can be swung "
toward each other and away from each other provid-
ing a full clamshell bucket action. The buckets can be
rotated relative to the bucket bracket.
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3,921.124
MARINE 3-D SEISMIC METHOD USING SOURCE

POSITION CONTROL
Charles . Payton, Ponca City, Okla, assignor to Continental Keywords: Seismic acoustic transmitter array;

Oil Company, Ponce City, Okla. Seismic survey method; Seismic
Filed Mar. 18, 1974, Set. No. 451,736 vibratory acoustic transmitter

Int. Cl.2 GOIV 1138
U.S. CL 340-7 R IS Claims U.S. C1. X.R. 340-15.5CP

An improved method for deriving three dimensional
seismic information in a marine environment by the
use of a single conventional h)drophone streamer
cable and one or more remote controllable mobile
seismic sources, the positions of which are systemati-
caily controlled. Movement of the seismic sources -, , . -
along a periodic path facilitates, through the use of .--" -. ,". .d. . - -
well-known techniques, the determination of common "
depth point data along a plurality of lines parallel to
the line of survey, thereby producing three dimen-
sional seismic information.

3.921.125
COAXIAL ELECTRET HYDROPHONE

Gerald K. Miller, Saratoga. and Sam Lum. San Jose. both of Keywords: Seismic hydrophone; Seismic
Calif.. assignors to GTE Sylvania Incorporated, Mountain streamer cable
%jew. Calif.

Filed June 28, 1974. Ser. No. 483.959 U.S. Cl. X.R. 174-107; 340-261
lat. CI.1 GOIV 1/00

LIS. Ci. 340-7 R 4 Claims

The utility of a coaxial electret cable transducer as a
hydrophone is substantially improved by securing the
outer conductor of the cable to the inner surface of
the resilient jacket or cover of the cable. Such cable
loses transducer sensitivity after being subjected to _ _ .
high pressure. It has been discovered that such desen.
itizauon of the cable occurs as a result of the differ-

ence in elasticity of the outer conductor and the _,- -
jacket which surrounds ir compensating for this elsa - -------

tic differential of these two cable parts by mechari
cally securing them together prevents loss of sensitiv.
ity upon depreusuzizan.

NOVEMBER 25, 1975

3,921,33
DREDGE PIPE FLOTATION

Gine Johnso, Box 344, Cmribdge. MInn. 5$008 Keywordl: Dredge pipe
Fid S@p 6., 1174, Sat. No. 503,641

U&CL9-1 I CL 335141 U.S. C1. X.R. 37-72; 114.5?; 248-74R

A dredge pipe flotation device formed of a substan-
tially hollow chambered body preferably formed of a *r .
material such as of fiberglass and having a concavity
thereacross to partially receive a dredge pipe therein
and having a pair of chains secured at either side of
the concavity and having a locking device adjustably
securing the chains about the pipe disposed in the
concavity.
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3,921,407
OIL SPILL CONTAINING BOOM

JammlHry Ned, 612- 1SSL,N.W.,Calgary,Albmu, Can. Keywords: Pollutant, surface barrier
ada

F ed Jam 19, 1973. Ser. No. 371,397
ILt. CLI E021 15104

U.S. Cl. 61 -1 F 3 Claims

The boom comprises an erect band of oil-containing
mesh material 4itached to spaced, vertical spars. The
spars comprise hollow, rigid tubes partially filled with
buoyant foamed plastic. Apertures are provided in the
wail of the weighted, hollow lower end of each spar to
permit water to enter therein and displace the con-
tained air. By virtue of this arrangement, the weighted
end of the spar will right it when it is dropped in wa-
ter. The boom is uniquely light and can be unreeled
quickly from a drum for deployment around an oil

s
-2

3,921,408
ANTI-HEAVE PROTECTIVE SYSTEM

Jacques Edouard Lamy, Fotenay.aux-Roses, France, assignor Keywords: Breakwater, concrete; Offshore
to C. G. Doris (Cmpolne Gemerale poer le, Developments platform, fixed; Offshore storage
Opertitoals de Itleuh ). Parts, France tank, emergent; Seawa.l

Contlmationia-part of Ser. No. 324,305, Jan. 17,1973. This
polkldsm July 2,1974, Ser. No. 485,255 U.S. C1. X.R. 61-4; 61-46

Claims priority, application Frammc Jam. 18, 1972.
72.01860

ia. CL EO2b 3106
U.. CL 61-3 12 Claims

Anti-heave protective system comprising a bulky wall
structure having a closed contour, and a plurality of
vertically spaced energy dissipating beams supported
by a plurality of posts arranged in closed contour
around the wall structure, at a distance sufficient to
dip into the water mass moving up and down in front
of the wall structure, to slow down and phase-shift the
water motions relative to the heave.
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3.922,22S
SEA-WATER OIL SPILL CLEANING SYSTEM

Patick J. Strain. 27 Tanglewood Drive, Lynwood, Ottawa. Keywords: Pollutant removal watercraft;
Ontario. Canada Pollutant, suction removal

Filed Feb. 19. 1974, Sir. No. 443,742
IAL CLI EO2B 15/04

U.S. CL 210-242 I Claim

The invention is apparatus for cleaning up oil-spills. It
comprises effecting a first separation externally of the
ship at the bow, and conveying the oil into the ship for
a second separation through an elongated baffled con-
duit. Oil in excess of the ship's capacity may be dis-
charged at the stern into waiting tankers. Intake
means which may heat the oil and include when nec-
essary surrounding wave-damping means connected to
the ship's bow communicate flexibly with the ship's _ .-
interior. One embodiment of the intake means is a , a V
wide shallow funnel. Novel for shallow coastal water
oil skimming is a floating box having a water-level
weir through which oil enters -and a discharge port
connected to a long flexible conduit communicating
with a ship of substantial draft standing off in deep wa-
ter. Mobile means such as shore tractors and powered
boats tied to each box on the land side hold it in posi-
tion and move it as desired.

DECEMBER 2, 1975

3,922,739
APPARATUS FOR CONVERTING SEA WAVE ENERGY

INTO ELECTRICAL ENERGY
Ivan Andreaevih 3abstev, Suvar Yana Rataka, 20, kempa Keywords: Buoy, instrumented; Electrical

2, kv. 152, Mmow. U.S.S.R. generator; Inatrument power supply;
Filed Apr. 18 1974, Ser. Ne. 462,090 Power, wave

InL CL2 163B 21152
U.S. CL 9-8 R IC 1 U.S. C1. X.R. 290-42; 290-53
An ipparatus for converting sea wave energy into
electrical energy, comprising a buoy which executes
periodic forced vibrations, with a natural frequency
approximating the wave frequency, along the vertical
axis of the buoy in a manner that the buoy moves with
respect to the wave surface, and a turbogenerator for
converting the air flow stream kinetic energy into
electrical energy. The buoy is provided with an air
chamber and a hydraulic piston. the air chamber corn-
municating through an air duct with the turbogener-
ator. The latter includes a generator, a turbine stage
with a stato and a rotor mounted on the same shaft
with the generator. The turbogenerator turbine stage -

is provided with a supplementary stator disposed
downstream of the turbine rotor and made symmetri-
cal with the turbine stage stator with respect to the
plane of rotation of the rotor.
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3,922,860
FLOATING BOOM HAVING ROTATABLE FLOAT

ELEMENTS
Neeld D. Tanksley. Walnut Creek, Calif., assignor to Pacific Keywords: Pollutant, surface barrier

Pollution Control. Emeryville. Calif.
Filed Sept. 30. 1974, Ser. No. 510,290

Int. Cl.2 E02B 15104
U.S. CL 61-1 F 10 C11m1

A floating boom for use in containment and control of
fGoating pollutants. such as oil. is disclosed. The boom

includes an elongated sheet-like partition and a plural-

it) of float means mounted to the partition at periodic
intervals over the length thereof. The float means in- -

clude plate-like float elements mounted to the float
means for rotation about a horizontal axis to and from

i deployed position, for floating support of the boom.
and a relatively rotated stored position. which enables
a substantial reduction in the bulk of the boom. The --

float elements are biased by buoyancy and gravity _ -

forces to the deployed position. and the partition is- - ----- ----
form- as a flexible otemocr to enable folding of the

boom .a:h the float elements thereon into a compact
package. A method of folding the boom for compact

storage and rapid deployment is also disclor -d.

3.922,861
FLOATING MARINE BARRAGE

Andre Guihaanpe, 186, Avenue Victor Hugo, 7S016 Path, Keywords: Pollutant, surface barrier
Frane

Flied June 19. 1974, Ser, No. 480.868 U.S. Ci. I.,. .- 54
Clima priority, appllciat France. June 21, 1973.

73.22756; May 2, 1974, 74.15287
a. CL: £o21 15.0o4 - a

U.S. CL 61-1 F 7LCot.s E lA -

An inflatable marine barrage having an upper buoy- .- ',
ancy chamber and lower ballasting based on an inflat- -_

able tube of inverted tear drop cross.sections. Means
for inflating and venting the tube can he remotely con- :

trolled for effecting raising or lowering of the barrage
for bringing into use or rendering it inoperative.
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3.922.862
FLOATING CONTAINING VESSELS OR DAMS FOR

TRAPPING LIQUID POLLUTANTS
Jacques Idles. 24 boulevard Mailot. 92000 Neuilly, France Keywords: Pollutant collection. Poilutant,

Filed July 10. 1974, Ser. No. 487.288 surface barrier
Claims prioriy, applcation France. Aug. 16, 1973,

73.2990 U.S. CI. X.R. 210-DIG.21
I6t. CL' E02B 15.,104

U.S. CL 61-1 F 8 Claims

A floating containing vessel or dam for confining
slicks of liquid pollutants. The vessel or dam com-
prises a flexible skirt connected at its upper portion to
a float which provides buoyancy to the vessel, and at 20,19 2flt

its lower portion to a ballast. The skirt forms an enclo- 201.1 .2
sure wherein the pollutants collect and the depth of

the skirt varies from a maximum at the maximum inte-
riot position of the enclosure to a minimum at the , "
towing ends of the vessel which define the entrance to
the enclosure. The ballast is utilised as a towing means
for towing the containing vessel or dam.

3,922,865
MATTRESS, METHOD OF SINKING A MATTRESS AND

VESSEL SUITABLE FOR USE IN SAID METHOD
Ate Nljdam. Sekulluinha, Netheietads. assgner to Aaneers. Keywords: Concrete block; Fabric mat; Seabed

Combinead Zakwesrle B.V.. Garlmchsm. Netherlands material placement; Slope prdtectiou
Fled Sept. 10, 1973, Set. Ne. 395,575

Claim prtity. appileadae Netherlands, Oct. 6. ,1972, U.S. Cl. X.R. 52-388; 61-72.3
7213540

Int. CLI E02B1 3112
US. CL 61-38 20 Claim

A mattress is disclosed comprising a filter cloth into
which at regular intervals metal bars are woven and
spaced concrete blocks are connected to the bars, 2

thus securing the blocks to the filter cloth. In use the 4 "
space between the blocks may be filled with ballast 73
such as rubble, gravel, etc. 3
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3.922,868
DEEP WATER PLATFORM CONSTRUCTION

Reagan W. McDonald. and Walter B. Joseph. both of Houston. Keywords: Offshore construction; Offshore
Tel.. assignors to Reagan W. McDonald. Houston, Tex. platform, jack up; Offshore plat-

Filed Aug. 27, 1974. Ser. No. 500,9t3 form, leg
lot. CIA E02D 21160

U.S. Cl. 61-46.3 13Claims U.S. Cl. X.R. 114-.5

A clf-erec:ing offsnore plaf'trrn for deep watr instaI-

litions comprised of three or more (optimum four) leg
modules, and one platform module. all of which are
buoyant and towable to an offshore site. At a site loca-
tion the leg modules are pivotally interconnected to
the platform and rigged with cables for limiting their . .
relative lateral motion while being pivoted into

contact with the ocean floor. The pivoting action is
obtained by decreasing the buoyancy of the outer
(lower) ends of the leg modules. Upon initial position-

ing of the leg modules in contact with the ocean floor, i

they are then lightened by expelling water from their f /\
upper buoyancy chambers. The lower ends of the leg
modules are drawn toward one another as increased -t

buoyancy in their upper ends raises the platform out _____

of the water. When pre-determined elevation of plat-
form has been reached, the supporting foot pads
(mats) are pivotally moved downward to flat contact
with the ocean bottom by flooding their upper buoy.

ancy tanks.

3,922,869
PUMPED EVACUATED TUBE WATER HAMMER PILE

DRIVSR METHOD
Sne S. Wsotsky, Sharm. Mm, a.soigi toOrb, Ine. Mar- Keywords: Offshore construction; Pile

iam, Ohio driver, impact

Divlsion of Ser. No. 267.741, Jme 30. 1972, which Is a
eeunuati tetart et See. No. 163,422.. Jly 16, 1971. This

applcdtii July 31, 1974, Ser. No. 493.421

U L C 61-S.3 It. CL' E02D 7100 4Cam
U.S. CL. 61-$3.3 4 J'lms

Driving piles with a liquid ram or spear generated in a

pumped, evacuated tube. Various configurations are
shown, including those in which the pile itself defines
at least a portion of the working chamber for generat-
ing water hammer. and others in which the working
chamber is defined at least in part by tubes other than
the pile.
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3,923.122
SEISMIC PNEUMATIC ENERGY SOURCE WITH

ATTENUATION OF BUBBLE PULSE AMPLIrDE AND
REDUCTION OF PERIOD OF BUBBLE OSCILLATION

Oswald A. Itrio. Bellai Tes. assignor to Texaco Inc.. New Keywords: Seismic explosive acoustic trans-
York. N.Y. mit ter

Coa druatim of Sir. No. 220,940, Jan. 26, 1972. abandoned.
This application Nov. 1. 1973. Ser. No. 411.986 U.S. Cl. X.R. 181-39; 181-120

lot. CL GOIV 1104. 1/38
U.S. CL 181-11S 8 Claims

A method for decreasing the amplitude and period of

bubble pulses following a primary seismic energy pulse
comprises deflecting all of the expanding gases into F3
the %ame direction to form the bubble into an dlon- 12

gated shape. and two deflector mechanisms for carry- -. ____.___.

ing out this method. A second method comprises gcn-
crating an expanding air bubble around a body and
preventing the air bubble from contracting into the
body for attenuating the sudden contraction and col-

lapse of the air bubble. and two valve devices on a
closed cylinder for carrying out the latter method re.
suiting in decreased amplitude and period of bubole
oscillation for providing a clear, well-defined acousti-
cal wave.

3,923,661
OIL SKIMMER WITH LEAD FLOAT AND HINGED WEIR
Angelo J. Crisafulli, Son 1051, Glendive, Mont. S9330 Keywords: Pollutant removal watercraft;

Filed June 28, 1974. Ser. No. 485,147 Pollutant, suction removal
lnt. C1.1 E02B 15,04

U.S. Cf. 210-242 6 Claims

A two-part skimming device for removing a layer of
oil or other floating pollutants from the surface or a
body of water, one part being a generally U-shaped
flotation or pontoon unit. and the other part being a
combined collecting and pumping unit having a
hingedly mounted weir plate and a lead float to con- Isso e -

trol the position of the weir plate in relation to the sur-
face of the water. An adjustable mounting for the col- - £

lecting and pumping unit includes pockets in the flota- i

tion unit receiving threaded bolt members which in \

turn are received in threaded apertures in part of the V

supporting structure for the weir plate. to aid in vary- i s5

ing, in gradual steps, the vertical position of the same.
and the lead float is connected to the hinged weir
plate and provides "'fine** adjustment (response) to
variations in wave height.
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3,924.258
DIGITAL DEPTH SOUNDER

John T. Fowler. Winthrop, Mass., assignor to Arthur D. Little, Keywords: Sonar, depth sounder
Inc., Cambridge, Mass.

Filed Mar. 21, 1974, Ser. No. 453,553 U.S. Cl. XR. 340-1C
nlt. Cl.' GOIS 9/68

U.S. CL. 340-3 R 10 Claims

A .lcpth ounder mni Mitca a onic tr.insduccr and asso-
ciated analog circuitry re contained within a common U sE,-

housing and provide serial pulses which are digitally
processed for discriminating bottom echoes from spu- - .
rious echoes. Spurious echo pulses from intermediate
objects in the transmission path as well as spurious
e c h O p u l s e s h a r m o n ic a l l y r e la t e d t o a n y o t h e r e c h o 'El.... --- .. -. .J .. . . , ... . .

'

pulse are discriminated against such that only the last M - ,

received echo, other than a harmonic, during a sound-
ing interval is displayed to indicate depth.

DECEFMBER 9, 1975

3,924,412
OIL CONTAINMENT BOOM

John A. Bennett. West Vancouver. and Ian R. McAllister, Keywords: Pollutant, surface barrier
Vancouver, both of Canada, anigors to Bennett Pollution
Controls, Ltd.. North Vancouver, Canada

Contiustion-in-psrt of Set. No. 541.60, Jan. 15, 1975, which
Is a continuation of Ser. No. 464. 539. April 26, 1974,

abandoned. This application Mar. 3. 1975, Ser. No. 554,979
Wt. CLI E02B 1!/04

U.S. C). 61-1 F 12 Claims

A floating oil containment boom especially adapted to
remain continuously in the body of water in which it
operates. The boom comprises an elongate, moder-
ately flexible skin, having an upper edge above the No Figure
water surface and a lower weighted edge positioned
below the water surface. Pairs of floats are mounted to
the skirt at regularly spaced intervals along the length
of the skin. In a first embodiment, each float is
mounted to the skirt by means of a tongue and groove
connecting device, made up of a longitudinal groove
in the float and two tongue members connected to the
skirt and positioned at opposite ends of the groove of
the related float. In a second embodiment the tongue
and groove connection is made by a. plurality of clips
mounted to the skirt and defining a groove to receive
upper and lower flanges of the float. Such tongue and
groove mountings permit moderate relative longitudi-
nal movement between the connecting portions of the
skirt and float so that when the skirt is subjected to
moderate elongation under tension loads, there is not
undue wear of the connecting portions.

2_59
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3.924.413
FITTINGS AND THE LIKE FOR PIPE PILING

Richard 0. Marsh. Jr.. 701 Standard Life Bldg., Pittsburgh, Keywords: Pile-driving shoe; Pile section
Pa. 15222 connection; Pile. steel

Filed Dec. 4. 1973, Ser. No. 421,736
lt. CL4 E02D 5;00.S372. Ft6L 25uO u.s. cl. x.R. 6-53.5; 138-89; 285-3,5;

U.S. CI. 61-53 21 Claims "03-305

The qpecification Jiscloses fittings for attachment of
boot plates or otherwise closing the end of pipe piling
and for coupling vertically superimposed sections of
pipe piling, which fittings are readily and quickly in-
stalled and which provide a seal with the pipe to pre-
vent water from entenng the interior of the piling, as
by seepage, while the piling is in the ground prior to
being filled with concrete. One type of fitting is in the
form of a shallow pan, on the bottom of which is a
boot plate, and the walls of which have a portion
smaller in diameter than the outer diameter of the
pipe piling so as to expand thereover and provide a
metal-to-metal seal with the piling. Variations of this
tpe are disclosed wherein the bottom of the pan is a "

ulse of heavy gauge metal welded to a circular tapered
sleeve of relatively thin gauge. Another type of fitting
is in the form of a sleeve having an annular groove
formed internally midway of its ends in which is dis-
posed a drive ring of relatively heavy metal having 0-
ring seals on opposite sides thereof. The pipe piling
expands the opposite ends of the coupling in moving
inwardly into contact with the drive ring and is sealed
by engagement with the 0-ring seals. A variation of
the latter type of fitting is adapted to couple pipe pil-
ing of different diameters.

3.924.414
PILE FOR USE IN OFFSHORE AREAS HAVING A

SHIFING LAYER OF MUD
George F. Maly. Newport Beach, Calif.. and Clifton A. Tan. Keywords: Pile protection; Seabed foundation;

nahill, Houston, Tea.. assignors to Union Oil Company of Seabed soil treatment
Californa, Brei, Calif.

Filed Aug. 22. 1974, Ser. No. 499.,50 U.S. Cl. X.R. 61-53.74
Int. CL2 E02D 5/22

US. CL 61-53 7 Claims

A pile for use in offshore areas having a shifting layer
of mud overlaying a competent bottom. The pile is
adapted to be driven through the mud and into the un-
derlying bottom so that its lower end is fixedly imbed-
ded in the competent bottom with the pile extending
upwardly through the mud. The pile is provided with
means for ejecting fluid at a plurality of locations from
the interior of the pile into the mud surrounding the
pile. The ejected fluid increases the fluid saturation of- '
the mud adjacent to the pile and thereby reduces the
forces exerted on the pile by the shifting mud.
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3,924,896
AIR CUSHION DREDGE FOR USE IN ICE-COVERED

WATERS
Owen D. Blankenship. Houston. Tex.. assignor to Global Ma. Keywords: Dredge, cutterhead; Dredge pro-
rine Inc.. Los Angeles, Calif. pulsion; Ice protection

Division of Ser. No. 276.110. July 28. 1972, Pat. No.
3,822,SS8. This application Apr. 22. 1974. Ser. No. 462.749 U.S. CI. X.R. 37-58; 37-65; 37-195; 61-72.4;

lt. CL: E02F 3,88 114-42; 180-127; 299-25
U.S. CI. 299-18 6 Claims

Apparatus for arctic dredging and marine pipelaying
dunng ice-free and iced conditions is described. For
dredging, a dredging facility is carried on a buoyant
platform which is adapted for support or, a cushion of
air. The dredging facility includes a uredging head.. _,- -

which is operable, when engaged with the bed of a
body of water to be dredged, for removing material
from the bed. A dredgings conductor tube is connect-
ible between the dredging head ano the platform for
conducting dredged material from the head to the

platform. The dredging equipment also includes
means carried by the platform for forming a channel
through a layer of ice below the platform for passage
of the conductor tube through the ice when the dredg-
ing apparatus is operated during iced conditions.

DECEMBER 16, 1975

3,925,991
FLOATING OIL FENCE

John M. Pocde,6317FranklinAve.,Ne% Orleams, La.70122 Keywords: Pollutant, surface barrier
FfId July 24, 1974, Set. No. 491.522

InLCL E028 15 104 U.S. C1. X.t. 114-.57; 2.0-DIG.21
US. CL 61-1 F 12 Caim

This invention consists of a plurality of floating inter-
locking pontoons that are connected together to form
a floating oil fence around spilled oil in harbors, lakes.
rivers, gulfs. deep seas. or any other bodies of water.
The interlocking sealed couplings permit lateral, longi-
tudinal. vertical, and horizontal movement of each -',

pontoon in such a manner that the oil within the con-
fines of the fence will not seep out between the cou- , _/

pled pontoons. Oil contained within the aforesaid
fence may be pumped into the interlocked pontoons
for storage or transported after being picked up by
larger vessels. . -
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3,925,997
BREAKWATER DEVICE FOR OFFSHORE SUBMERGED

FOUNDATION STRUCTURES
Pester Sillvardl Haiotjod. Bekkatua, Norway, assignor to Keywords: Offshore platform, fixed; Offshore

Ingenior F. Selmer AS, Oslo, Norway platform, leg; Offshore structure
Diviace olSer. No. 369,694, June 13. 1973. This applicais fender; Pile protection

Aug. 28, 1974, Ser. No. S01,402
Chis priority, applimao Norway, June 13. 1972, U.S. C1. X.R. 61-1; 61-5; 61-50

2083172
lat. CL' E02D 27/38. E028 3104

U.S. CI. 61-46.5 3 Clain

A submarine foundation and offshore working plat- 7 ,
form comprising a submersible integral concretc struc-
ture adapted to he situated on the sea bottom and hay-,

ing hollow spaices for confining ballast, oil. water etc.
Said structure comprises a plurality of vertically ar- " 1 _ _ _
ranged cylindrically shaped lower hollow bodies 3.- ;
nound together in the contacting areas, and on the
overside of said Nodies a plurality of platform support. /
ing columns extending above sea level and carrying a 43 j
platform stn :ture. The columns are provided with
breakwater means which comprises a disk-shaped
structure slidably mounted thereon.

3,926.003
BOUYANCY AND ATTITUDE CORRECTION METHOD

AND APPARATUS
Robert M. Norman. Route #1. Lafsyette. La. 70501 Keywords: Seabed pipeline placement; Seabed
Division oSer. No. 175,448, Aug. 27, 1971. This applicatio trencher

Oct. 25, 1973, Ser. No. 409,601
Iat. CL E021 5102; F161 1100; 563b 33142 U.S. C1. X.R. 61.46.5; 114-.5F

U.S. CL 61-72.4 10 Claims

An underwater self-propelled buoyant trenching appa- E. JL

ratus for burying a pipeline or cable on the bottom of
a body of water having cutting means on a frame to
cut the trench. The apparatus is self-propelled along
the pipeline. Buoyant outrigger compartments on each
side of the pipeline to adjust the attitude of the appa-

the bottom to the water and is provided also at the

bottom with a gseous inlet and at the top with a gase-
ous outlet to control the level of the water in each
compartment.
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3,926,056
CONDUCTIVITY. TEMPERATURE AND PRESSURE

MEASURING SYSTEM
NeilL. Brwn, Fbnouth. Mass.,asslgnortoTheUnitedStates Keywords: 3athyrhermograph; Depth pressure

of America m represented by the Secretary of the Navy. measurement; Salinity measuremen.
Washington, D.C.

Filed Sept. 26, 1974, Set. No. 509,508 U.S. Ci. X.R. 73-345; 324-57R; 324-99D;
Int. Cl.' GOIL 9104 324-DIG.l

US. CL 73-398 AR 5 Claims

A profiler tr measuring ocean conductivity, tempera-
ture and depth employs A.C. excited ,ensors with the s
ratio of each output signal to the input ignal hbeing in-
dicative of the parameter being measured. Each sen- I!* 

-

sor has an intcrface circuit which amplifies the output ,
signal to a level sufficient to permit its transformation
to a 16-bit signal by an analog-to-digital converter
having a quadrature balancing provision that cancels -0 __

the signal component caused by the A.C. excitation. r----

The digital signals in frequency shift form are sent to - '
the surface for processing.

3.926,137
DEEP OCEAN PARACHUTE RELEASE

Norman F. Johnson, San Diego, Calif.. assignor to The United Keywords: Instrument retrieval; Seismic
States of America as reprsented by the Secretary of the streamer cable
Navy, Washington, D.C.

Filed Mar. 3, 1975, Ser. No. 555,012 U.S. Cl. X.R. 83-39; 114-2351; 244-151B;

U.S.CL 114-209 636 Claims 307-252N; 307-252J; 340-3T

A drogue chute is used to extend a long line trans-
ducer array in the water as it is being towed in or
played out in an ocean current. To avoid problems j /,

during a subsequent retrieval of the array, the drogue .- _

chute is disconnected. For this reason a release mech- -.- -
anism is interposed between the transducer array and
the chute. This release mechanism provides for a
nonabrupt separation of the array from the chute's . . . . . . . . . . . .._- I. ,

riser straps. An electrooic circuit in the mechanism
initiates the separation of a first riser strap to dump- - - - . . . . . . . . . . . .
the entrained water and next. the second riser to com-- - . . . . . . . . . . . . ..
pletely sever the chute from the array.

3,926.812
FLOATAGE CONCENTRATING EQUIPMENT FOR
NAUTICAL FLOATAGE RECOVERY APPARATUS Keywords: Pollutant collection; Pollutant

Robert W. Neal. Watertown, Mass., assignor to JBF Scientific removal watercraft; Pollutant,
Corporation. Burlington. Mass. surface barrier

Flied Sept. 3. 1974. Ser. No. 502,393
U 1 t. CL' E02B 15104 U.S. C. XR. 210-DIG.21

U.S. CL 210-242 9 Claims X. 20IG2

A nautical vessel for recovering floatage entrained at a
bow opening deploys boom-mounted floatage- - -t .-

concentrating sweeps arranged to enter the bow open- * -

ing. without collision with the hull, when undergoing
motion due to heavy seas. Sealing barriers are affixed - --
to the hull and in sliding engagement with each sweep - -
to prevent leakage of sweep-engaged floatage at each . '.-1 z _

sweep-vessel juncture.
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3.927,330
WATER POWER MACHINE AND UNDER SEA, UNDER

WATER GENERATOR STATION
A" I- L kupesekl. 6402 Jim. Houston, Tex. 77018 Keywords: Electrical generator; Power,

Filed Apr. 29, 1974, Ser. No. 464.961 submerged source; Power, tide;
Int. CI. F03B 13100. E02B 9108 Seabed foundation

U.S. CL 290-54 20 Claims

hu A;pratu, r ..t c, to , oi ce whcil con'crts U.S. Cl. X.R. 415-5
v ater flow into eie:trici power. It i particla:irly

auaflied t,, ne tnsta;ied totlai. '.unmerge. in a od.i.t (1
,ater ,r it tii;,hore loctions. it intCrcepts tidal iov,.

OCaflc1 - . ae l. ind the h )c to encr.,zc p)ower. It in- -, _
eludcs .a ira,,m ork enalio, the apparatus to he in-_
%tale on the hottom of a t;d% of water. It incorpo- -

rates a pluralit, (if adjustable guide louvers which arc."
positioneU to direct a stream in a particular mainer. _
The lou.Crs cooperatc with a generall, flat transverse
plate .hich estcnds full, across the equipment. The
plate cooperates with the louvers to direct the stream ii --
of water to a point intercepting the set of buckets car- - '"
tied on a consor. The bucket, are not of ordinary I-
construction af tound on water wheels, hut are espe- , ' -
cially constructed to erect when intercepting watcr
:low. which causes them to fill, and to collapse on a _ _ -- .. ---
return passa e Fhev are mounted on a conveyor beit _.
which traels in endless fashion. The collapsing of the -

buckets on the return passage reduces water flow re-
sistance and forces them to dump the water The
buckets are defined by transverse pivotabic plates
which have guide wheels which engage a set of guide
rails at the outer ena.

DEC ,ER 23, 197:

3,927,33
UNDERWATER WALL STRUCTURE Keywords: Bar protection; Breakwater, con-

Robrt Newmmn Hebel Jr, 5306 Sewlind Green Drive. Fort crete; Groin; Pile, concrete,
Plere Fla. 33450 Pile, sheet

Filed Aug. 13, 1974, Set. No. 496.935
Iet.CL EO2B3104 U.S. Cl. X.R. 61-53.74; 61-59

US. CL61--4 7 Clsams

A permanent underwater wail structure comprising a
-series of individual pilings driven into, the ocean floor.
serves in the process of shoreline accretion. The un.
derwater wall structure consists of three portions.
These are: two end portions extending from the shore-
line to an offshore bar. and a connecting middle por-
tion running generally along the length of the offshore d 7 6 3
bar and connecting the two middle portions. The indi-
viduai pilings are driven into the ocean floor at such a
depth that all except the pilings closest to the fore-
shore are beneath the waterline and are at the same
height approximating the level of the top of the off-
shore bar. The underwater wall structure serves then.
to allow unimpeded flow of water toward the shore,
but impedes the offshore and littoral currents laden
with sediment so as to allow deposition of sediment
within the area defined by the wall structure.
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3,927,535
JACK-UP TYPE OFFSHORE OIL PRODUCTION

PLATFORM APPARATUS AND METHOD
Robert P. Giblon, Shrewsbury. NJ., assignor to George G. Keywords: Offshore construction; Offshore

Sharp, Inc., New York, N.Y. platform, Jack up; Offshore plat-
Contlnuatlonin-part of Ser. No. 287,256, Sept. 8, 1972, PaL form, leg; Seabed foundation

No. 3,797,256. This application Mar. i. 1974, Ser. No.
452,465

Int. CI.' E029 17!00; B63B 35!44
U.S. CI. 61-46.5 22 Claims

Jack-up type offshore platform apparatus particularly
adapted for assembly and partial erecting, then towing
to an offshore site in fully outfitted and loaded condi-
tion. and subsequent installation and use as a substan-
ually permanent odwell drilling and production plat-
form in water depths of 500 feet or more. Apparatus
has one or more lower support platform structures,
each having attached upwardly projecting support legs
for supporting the platform structure thereabove.
Downwardly projecting lower legs have "pads" which
rest on. hut are not pinned to the sea bottom. In a pre-
ferred embodiment a bottom platform structure pro- - -

vides a "mat" which rests on sea bottom. Method in-
volves assembly and partial erecting of apparatus with
lower legs and lower platform structures fully ex-
tended below, and submerged beneath the then float- - *

ing upper platform before and during towing to oil-
field site. At the site the apparatus is self-erecting.

3,927,562
ENVIRONMENTAL PROFILER

George F. Hickey, Jr., Ooe Hill, Md., ausigr to The United Keyworda: Buoy mooring system; Instrument
State of Amrk a represated by the Secretary of the deployment; Instrument retrieval
Navy. Wasdingtoo, D.C.

iled Nov. 4, 1974, Se. No. 520,218
st. Cl.' GO1W 1/0

U S. CL 73-170 A S Claims

An environmental profiler and method for use in
water to measure the different parameters of the water
along a vertical line from 3000 feet to the surface or
any other desired depth. The device includes 64 indi-
vidual gas generators each of which are sufficient to
raise the device at a rate of 1.5 ft/sec. The device is
programmed to vent the excess gas and to be lowered
to the bottom after each trip until all gas generators
have been activated. The sampling is made during de-
scent and ascent and while at bottom and top, with the
sampling information recorded digitally by instumen-
tation carned by the profiler.
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3,927,722
PILE DRIVING MOVING CYLINDER HAMMER WITH

VALVED, FIXED PISTON
Leonard L Frederick, 1S Cresaview Terrace, Whlippany , NJ. Keywords: Offshore construction; Pile079811 driver, :impact

Filed Feb. S, 1974, Ser. No. 440,861

InL CL.' E02D 7/10 U.S. Cl. X.R. 61-53.5; 91-2161; 91-224;
U.S. Cl. 173-123 21 Claims 173-131

What follows is a description of a unique hammer for
driving pile members onshore or offshore, an appara-
tus for driving pile members offshore, and a method of
driving a pile member.

The hammer includes a displaceable ram structure
which is reciprocated by a pressurized working fluid
against a pile member-engaging anvil structure. The
anvil structure is preloaded by a quantity of fluid
compressed by the ram structure in the course of its
impact delivenng displacement. This preload causes
the anvil structure to also be displaced in the impact
delivering direction, but at a lower rate than the ram
structure.

working fluid in a first direction to load a ram
structure, directing a tortion of this pressurized
working fluid further in the first direction in order to
decelerate the movements of the ram structure in the
loading direction, to direct another portion of the
pressurized working fluid in a second direction for
producing a firing of the ram structure, and to preload
an anvil structure utilizing the firing mode of the ram
structure in order to cause the anvil structure to be
displaced in the firing direction, but at a slower rate
than the ram structure.

For driving a pile member from an offshore
installation, a conduit structure is-provided into which
the pile member, the hammer and a supporting
structure for the hammer are inserted and displaced in
the course of driving the- pile member. In addition to
the method mentioned above, when driving a pile
member from an offshore installation, the water
immediately surrounding the area at which the anvil
structure engages the pile member, is displaced.

3.928,205
REMOVAL OF FLOATING POLLUTANTS

Errol V. Seymour. and Ray R. Ayers, both ef Houstoe, Tex, Keywords: Pollutant absorption; Pollutant,
mignon to Shell 00 Company, Houston, Tex. mechanlcal removal

Condnation d Ser. No. 367,037, June 4, 1913, abeadoned,
which Iss condonadon of Ser. No. 147,934, May 28, 1971, U.S. Cl. X.R. 210-DC.21

sbandoned. This appllcscion Msy 17, 1974, Ser. No. 470,i8
Int. CL' 1023 1 5/04

US. a. 210-242 I C1lm

Apparatus and method for removing a-polluting liquid
from a water surface. the apparatus being composed 32 3
of discrete sorbent bodies connected by a tension
member and positioned along the water surface in 33
contact with the floating pollutant; the method involv- 33
ing positioning connected discrete sorbent bodies in 30
contact with a floating pollutant, sorbing the pollutant.
continuously recovering the sorbant, removing the
pollutant from the sombet and reatrning the sorbent
to Contact with the pollutant ma the wle suface. J2
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3.928.206
APPARATUS FOR THE COLLECTION OF BUOYANT

FOREIGN MATTER
Frank Arthur Oakley Wareu. 301 A Kingsway, Hove. Sussex. Keywords: Pollutant debris; Pollutant,

England mechanical removal; Pollutant
Continuation-in-part of Ser. No. 217.058, Jan. I I. 1972. removal watercraft

abandoned. This application July 18, 1974, Ser. No. 489.811
Claims prioritt. application United Kingdom. Jan. 21. 197t. U,$. Cl. X.R. 210-DIG.21

2398/71The portion of the term of this patent subsequent to

Aug. 8, 1989, has been disclaimed.
Int. CI.2 E020 15/04

U.S. Cl. 210-242 23 Claims

Apparatus for collection oil and/or debris floating on
or near the surface of a body of water includes a col-
lecting tank supported to float in water with its upper
edge above water level, the tank having side walls, a
rear wall and an open bottom. Water and any oil or
debris present is caused to flow into the tank by means No Figure
of a vaned impeller extending between the side walls
of the tank and arranged for rotation about a horizon-
tal axis positioned somewhat above water level. The
oil and debris collected in the tank is retained therein
by a non-return valve consisting of a plate which ex-
tends between the side walls of the tank rearwardly of
the impeller and is pivotally mounted at its lower edge
for reaard movement about an axis positioned
below water level. The upper edge of the plate is pro-
vided with a float so as normally to maintain this edge
above water level.

DECEMBER 30, 1975

3.923.967
APPARATUS AND METHOD FOR EXTRACTING WAVE

ENERGY
Stephen Hugh Salter, 143 E. Trinity Rood, Edinburgh, EH53 Eeywords: Electrical generator; Power, wave;
PP, Scotland Pump

FRed Nov. 6, 1974. Ser. No. 521,385
Claims paroity. application United Kingdom, Nov. 15, 1973, U.S. C1. XR. 60495; 415-7; 417-332

93119/73; May 6, 1974, 19763174
t0L CLI.' FOD 25100; F03G 7100; F048 35100

U.S. CL 60-398 1a Claims

Apparatus and method for extracting the tremendous
energy from a wave pattern as for example on the sur-
face of a body of water which comprises a plurality of
movable members so shaped that the surface of the 'ZW

member which engages the incoming wave causes the .
member to rotate about a substantially horizontal axis
and remove energy from the wave and wherein the
rear portion of the movable member is constructed so
as to move with minimum energy transfer between the
movable member and the fluid. The energy extracted
by the movable member is converted into a hydraulic,
electrical, mechanical, or chemical energy so as to
allow the wave energy to be directly converted into
useable form.
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3,928,978
APPARATUS FOR PRODUCING AND PROTECTING

DEPOSITS OF SEDIMENTARY MATERIAL ON FLOORS
OF BODIES OF WATER

Ole Jeppe Fjord Larsen. Fasanvaenget 62, 6733 Hjertng. Keywords: Bar protection; Fabric mat;
Denmark Seabed scour protection
Division of Ser. No. 212,056, Dec. 27, 1971, PaL No.

3,84.,123. This application Oct. 25. 1974, Set. No. 518.050
Int. CI. L02B 3104

U.S. Cl. 61-3 3 Claims

This disclosure relates to apparatus for producing and2
protecting deposits of sedimentary material on a floor
of a body of water, the apparatus including a flexiole ****..

sheet located beneath the surface of the water in at
least partially upwardly spaced relationship, close to.
but above the floor, and means for maintaining the .-. 1 2 6.
flexible sheet so positioned. 3,

3,928.982
METHOD AND DEVICE FOR A FOUNDATION BY

DEPRESSION IN AN AQUATIC SITE
Roger Lacroix. Seraux, France, assignor to Sea Tank Co.. Keywords: Offshore construction; Offshore

Paris. France storage tank, submerged; Seabed
Filed Mar. S, 1974, Ser. No. 448,436 foundation; Seabed soil treatment

Claims priority. application France. Mar. 5, 1973. 73.07739
int. CLI E02D 27152 U.S. CI. X.R. 61-46.5

U.S. CL 61-S0 4 Claims

Method and device for a foundation by depression in
an aquatic site in connection with a structure compris-
ing a tank with an apron provided with ridges digging -----.
into the ground and passing through a permeable ----- ...

sandy surface layer resting on an impermeable clay . ..- -

layer, characterized in that the ridges, arranged con- .. . . . ---

tinuously at the periphery of the apron, enclose the .
said sandy layer in a confined space comprised be-
tween the said apron and the said clay layer and in
that the suction of the trapped water sets up a depres-
sion ensuring the continuation of the sinking of the 12

said tank.

3.929,01S
LINE MOTION AND WATER CURRENT DISC SENSOR

Michael L Greene, Oso- Hill. and George J. Moss. Bethesda, Keywords: Current maumrsenmt
both of Md., asignas to The United States of America as
repeaeud by the Seeretary of the Navy, Washington, D.C. U.S. Cl. X.R. 73-228

Flied Apr. 30. 197 9, Ser. No. 573,278
Int. CI. GO[F 1128

U.S. Cl. 73-10 A 4 Claims

An instrument for determining velocity of ocean cur-
rents andlor frequency and amplitude of strumming
mooring lines. A magnetic controlled contact relative."
to resistance wires controlled by a spring loaded disc
operates as a potentiometer to indicate the intended
result.
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3,929,631
COMPOSITIONS AND SYSTEMS TO RECOVER OILS

FROM AQUEOUS AND SOLID SURFACES
Aniela Winkler. 120 Wilson Drive. Hazleton, Pa. 18201 Keywords: Pollutant abeorption
Continuation of Ser. No. 725,529, April 30,1968, abandoned.

This application July 6, 1971, Ser. No. 160,204 U.S. Cl. X.R. 210-40; 210-DIG.21
tnL. CL' C02B 9/02

U.S. CL 210-36 7 Claims

Compositions and systems capable to effectively coag.
ulate and recover oils from aqueous and solid sur-
faces, by application thereon of particulate expanded No Figure
polystyrene and polystyrene-batadiene. said particles
combined with meltable hydrocarbons such as paraf-
fin, naphtalene. and mixtures thereof.

3,929,644
WATERCRAFT FOR SCAVENGING OIL SPILLAGE

George M. Fletcher, 456 Lee St., Oakland, Calif. 94610 Keywords: Pollutant collection; Pollutant
Flied Dee. 28. 1970. Set. No. 101,964 removal watercraft

InL CLI E02B 15,04
U.S. CL 210-242 5 Claims

A self-propelled watercraft for scavenging oil spillage
and other floating debris from the surface of a body of
water as. for example, oil accumulations and other de-
bris that floats about harbor areas. The watercraft has
a catamaran-type hull providing spaced apart hull sec-
tions each of which is euipped with a receiving tank
having a substantial volume thereof extending down.
wardly below the surface of the water body. Each tank
has an inlet located along and above a generally hori-
zontal deck extending between the hull sections at the C2f

water level, and each tank also'has an exit opening ad-
jacent the bottom thereof which places it below the
deck. The craft is open at its bow to define a mouth
which permits a surface layer of the body of water to 1
wash rearwardly along the deck toward the inlet open-
ing of each tank as the craft is propelled through the
water. Since the oil spillage and other debris is lighter S

than water and therefore floats, the volume of each
receiving tank is effectively increased by removing the
water accumulations that settle toward the bottom of
the tank; and such removal of water is effected by re-
ducing the pressure at the exit openinp via a venturi
flow passage system associated with the exit openings
and which reduces the pressure thereat automatically
as the craft moves through the water.
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3.930,168
WAVE-ACTION POWER APPARATUS

Michael G. Tornabene. 462.7th Ave.,New York..N.Y. 10018 Keywords: Offshore platform, fixed; Power,
Continuation-in-part of Ser. No. 428,349. Dec. 26, 1973. and wave; Pump
a conlinuation-in-iprt of Ser. No. 432,211, Jan. 10, 1974. This

application Apr. 1, 1974. Ser. No. 457,075 U.S. C1. l.R. 617-331
111 CPV FO35 131)0

U.S. CL 290-53 22 Claims

In a preferred embodiment of the invention, there is
provided a double-action piston water pump of elon-
gated shape with the piston supported on a lever rod
extending coaxially to the piston chamber and extend-
ing through both ends of the cylinder providing
thereby equal volume displacement constantly
throughout the cylinder inner space irrespective of the
position of the piston during the to and fro strokes.
with there being mounted on a lower end of the le e,
rou a iloat element revolvable around the lever rod
with the lever rod as a central axis thereto and with
there being detachably mounted on the float element
an additional dense mass for varying the depth that
the float element sits in the water and varying momen-
turn and inertia during a stroke, the float element in-
cluding separable and dismountable upper and lower
halves and including bearing mountings of the upper
and lower halves with a lubrication port and channel
for pressurized lubrication of the bearing mountings,
and there also being included in closed flow cycle inlet
and outlet conduits to and from the opposite ends of
the piston cylinder with appropriate one-way valves
therein and mounted within the conduit cycle there
being a turbine propelled by the pumped fluid such as
pumped water, the cylinder and the conduits and the
turbine being arranged relative to one-another to ob-
tain a substantially unbroken circle of flow for accen-
tuating fly-wheel-like inertia and momentum of the
circularly flowing water, there also being an additional
mass body mounted on a lower end of the lever rod
having a stabilizing effect against distorting torques on
the lever rod, the revolving float element also reduc-
ing any such distorting torque effects also, the rod
lever being slidably supported by two bearing mount-
inp located both above the upper extremity of the up-
ward stroke of the Lever rod reaponsive to th. cust of
a wave pushing upwardly on the float element.
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3. 1976

3,930,373 to 3,999,566

JANUARY 6, 1976

3,930,373
REINFORCED CONCRETE PILE AND A METHOD OF

MANUFACTURING SUCH A PILELorentz Wahm.n. Coleborg, Sweden, assienor to Roy Asser. Keywords: Pile, concrete
back, Marbeii. Spain

Division of Ser. No. 471,899, May 21, 1974. This application U.S. Cl. X.R. 52-726; 61-53; 403-316Mar. 3. 197S. Ser. No. 554,704
Claims priority, application Sweden, May 21, 1973,7307092

Int. CI.' EO2D 5/30: E048 1/48
U.S. Cl. 61-56 

1 Claim
In a concrete pile the axially running bars of the rein-forcing structure are attached to an end collar of the ,pile by threaded connectors screwed into the collar
and each enclosing the threaded end of a reinforcing
bar.

3,931,608
CABLE DEPTH CONTROL APPARATUSJimmy R. Cole, Houston, Te, assignor to Syntron, Inc., Hous- Keywords: Seismic streamer cable; Towed bodyton. Tex. " depth controlFlied Apr. 25, 1974, Ser. No. 463,990

lat. CL GOIV 1/28 U.S. Cl. X.R. 114-235B; 340-3TU.S. CI. 340-' PC 12 Claims
An apparatus to control the depth in the water of a ca-ble, such as a cable streamer of seismic geophones or
hydrophones towed behind an exploration boat during
seismic surveys of submerged formations, and main-tain the cable at a desired depth while operating at re- .
duced noise levels and with improved operating char-acteristics. The depth at which the cable is maintained .,
may be adjusted for a range of selected depths.
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JANUARY 13, 1976

3,931.716
PILE SPLICE FOR CONCRETE AND STEEL PILES OF

VARIOUS CONFIGURATION
Donald Payne. 53 0. K. Ave.. Harahan. La. 70123 Keywords: Pile, concrete; Pile section

Filed June 7, 1974, Set. No. 477,278 connection; Pile, steel
Int. CI.

2 
E02D 5(34. 5/22

U.S. Cl. 61-53 19 Claims

A pile splice is disclosed which completely satisfies the
need for such a device which will enable structural
analysis of the loads and stresses induced therein.
which is simple and economical; which may be readily
completed in the field with a minimum of construction
equipment and comprises a pair of mating plates hav-
ing machined abutting surfaces, one each carried by
the pile section and embodying an outwardly project-
ing flange circumscribing the joint area. A tension
band is applied to the flanges being comprised of two .725 5
halves which are joined together at diametrically op- i ,

posed points by upper and lower fillet welds so that /
the only stress in the bands is hoop stress induced by 5D ..

tension or bending and shear and the mating plates act -'
in compression as a solid joint whereby all of the loads
and resulting stresses in the joint section may be cal- ...
culated by accepted stress-strain calculations.

3,93 1,740
APPARATUS FOR COLLECTING SURFACE PARTICLE

ON BODY OF WATER
Lyle Carter. 1903 33rd Ave., Oakland, Calif. 94601 Keywords: Instrument deployment; Pollutant
Continuation-ia-part ofSer. No. 302.21S, Oct. 30,1972. Pat. collection; Sampler, surface

No. 3.811.323. This application Feb. 6, 1974. Set. No.
440.171. The portio of the trm of this patent subsequent to S. Cl. I.E. 210-242

May 21, 1991, has been disclaimed.
Int. CI.2 GOIN 1112

U.S. CL 73-425.4 R 19 Claims

An apparatus for sampling and collecting floating par-
ticulate matter on the surface of a body of water has

parallel, laterally-spaced, longitudinal tracking floats
supporting a rigid tubular frame. Secured to the frame
are two parallel, horizontal hydrofoil bodies spaced
apart from each other to form an intake opening. A
funnel-shaped net with its wide end secured to the in-
take opening and its narrow erd terminating in a col-
lecting screen collects surface particulate matter
which is caused to flow into the intake opening as the
apparatus is towed on a body of water. The lower hy-
drofoil body maintains the intake opening at a prede-
termined depth below the water surface, while the N',

upper hydrofoil body enables the apparatus to ride
over swells. In an alternative embodiment, a canvas
sail is disposed above said net to form an air capturing z1'
pouch which provides a lifting force to lift and main- "

tain the net in an attitude generally parallel to the
water surface. This attitude maintenance permits the , ,

skimming of a relatively thin layer of surface water
and floating matter from the bulk water below.
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3,932,134
SEISMIC TRANSDUCER ASSEMBLY FOR MARSHY

TERRAINS
Byron C. Sutherland, Pearland, Tex., assignor to Walker-Hall. Keywords: Seismic hydrophone

Sears, Ic., Houston, Tex.
Filed Oct. 23, 1973, Ser. No. 408.772 U.S. Cl. X.R. 181-L22; 34C-8R

[at. CL. GOtv 1116
U.S. CL 340-7 R 3 Claims

This invention relates to seismic transduccr assemblies
for converting compressional wave motion or acoustic
energy into electric energy in a fluid medium such as
is encountered in marshy terrains. It also relates to an
improved method of manufacturing such transducers. a

The transducer includes a rigid hollow casing having a
conical end cap to facilitate planting the casing into
the ground. At least one pressure transducer element

is mounted in the casing. A water-impervious, pres-
sure-transmitting, insulating core fills the casing's cav-
ity. The material rigidly holds the transducer in place
and allows transfer of pressure energy from the fluid
medium in which the transducer assembly is sub-
merged, to the inner surfaces of the transducer ele-
ment.

3,932,835
TOWABLE VLF SONAR PROJECTOR

Frank R. Abbott, San Diego, Calif., assignor to The United Keywords: Seismic acoustic transmitter

States of America as repoinented by the Secretary of the array; Seismic streamer cable;
Navy, Washiagton. D.C. Seismic vibratory acoustic

Filed Sept. 25, 1974, Ser. No. S08,925 transmitter; Towed body depth
1.1. CI.' HO4R //44 control

U.S. CL 340-7 R 4 Claims
U.S. CI. X.R. 340-8PC; 340-9

An improved line array transducer increases its effec-

tiveness by ensuring a more responsive trailing as it is
towed through the water. An elongate sleeve contains
a number of longitudinally spaced transducer elements
which are responsive for the transmission or reception
of acoustic energy. An interconnected, flexible blad-
der carried inside of a towing is coupled to the elon-
gate sleeve. As the paravane leads the line array to its
predetermined operational depth, the more compliant

bladder yields to the pressure and is compressed. This --------.. . .. . .. . . .. . .

compression of the bladder forces a contained gas into -

the interior of the elongate sleeve and the transducer's
interiors to pressure compensate the array. By suitably
choosing the materials and appropriately dimensioning ._

the bladder, 5leeve and transducer elements, an essen-
tially neutrally buoyant line array is fabricated for de-
ployment at the predetermined operational depth.

Such an array trails responsively and does not gener-
ate excessive flow noise.
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JANUARY 2C, 1976

3,932,999
PILE DRIVING

George Stewart Todd. Tames Ditton, England, assignor to
Taylor Woodrow International Ltd.. London, England Keywords: Pile driver, impact

Filed Nov. 15. 1974, Ser. No. 524,276
Claims priority, application United Kingdom, Nov. 16,1973. U.S. Cl. X.R. 173-139

53425/73
lnt. Ci." E02D 7/00

U.S. Cl. 61-53.5 6 Claims

Driving hollow piles by utilising a hollow drive tube -

inserted in the tube and applying hammer blows to an
abutment at th- bottom of this tube. f:

4

3.933,042
WATER LEVEL GAVAe;

Norwood H. Rector, and Ro4ney G. Fredericks. both of Baton Keywords: Tide measurement; Wave measurement

Rouge. La., assignors to The United State of America as
represented by the Secretary ot the Navy, Washington, D.C. U .S. Ci. X.R. 73-304R

Filed Apr. 5. 1974. Ser. No. 458,156
Int. C.' GOlF 23/26

U.S. Cf. 73-304 C 9 Claims

The invention disclosed in the specification is directed
towards an improved device for measuring liquid lev-

eli and secifically provides a pair of capacitance
probes. one of which is coated with a dielectric mate-
,' . peusuovid in a stilling well which is coupled to a

'aa" sousmg for an entrance orifice to provide con-
vadod avo chanpe and, in addition is provided with
4smtelic cam uy and recording equipment and

-7 ,,4
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3,933.111
DOCK BUMPER UNIT

Robert J. von Bose, Arlington, and Darrell D. Dial, Fort Keywords: Pier fender
Worth, both of Tex., assinors to Oil Slates Rubber Con-
pany, Arlington, Tex. U.S. C. X.R. 61-43

Filed 'tar. 22, 1974, Ser. No. 453,853
lnt. C1.2 B63B 59102

U.S. Cl. 114-219 12 Claims

A method and apparatus is provided for dissipating

the energy of random dynamic forces exerted against
a pier. The dynamic forces are received by a bumper
connected to the side of a pier. The normal compo-
nents of the forces exerted against the bumper are
cushioned and the energy of these forces dissipated by
means of reactive forces developed incident to corn-
pression of a plurality of compressible, self-restoring
cushions connecting and extending orthogonally be- a a
tween the bumper and the pier. Lateral displacement a

of the bumper relative to the pier in response to corn- i

ponents of the dynamic forces acting parallel to the
bumper is rigidly restrained by restraining members
connecting the bumper and the pier. Once the normal
components of the dynamic forces are dissipated, the
cushions restore themselves to uncompressed, fully ex-
tended conditions and the fender is prepared to re-
ceive subsequent loads.

3,933.632
REMOVAL OF IMMISCIBLE FLUIDS FROM WATER

SURFACES AND LAKE BEDS
Earl C. Peterson. Minneapolis. Minn.. assignor to Electrolysis Keywords: Pol!utanC sbsorpt'on

Pollution Control Inc.. Minneapolis, Minn.

Continuation-in-part of Ser. No. 362-317, May 21. 1973, U.S. Cl. X.R. 210-40; 210-DG.21
abandoned, which is a continuation.in-part of Ser. No.

296.789. Oct. 12. 1972. abandoned, which is a
continuation-in-part of Set. No. 143,713, May 26. 1971.

abandoned. This 3pplication June 7. 1974, See. No. 477.276
lot. C1.1 C02B 9,02

U.S. CI. 210-36 S Claims

A mi *hod of removing immiscible fluids such as oil
spills from the surface of bodies of water which com-
prises placing an adsorbant compound on the water
surface in contact with the immiscible fluid and main-
taining contact between the surface of the immiscible
fluid and the adsorbant material until the immiscible
fluid is adsorbed. The adsorbant compound consists of
an admixture comprising from between about 30% No Figure
and 70% by weight of lead slag mineral wool, with the
balance being a finely divided natural stone substance
containing substantial quantities of iron, aluminum.
and magnesium oxides, including such natural stones
as trap rock. basalt and pbbro. The lead slag mineral
wool is treated with a hydrophobic.oil-soluble hydro-
carbon chain substance, such as oleic acid to wet the
surface of the mineral wool prior to mixing with stone
floor. The lead slag mineral wool is preferably fra .

mented into nodules having a diameter of. for exam-
pie, from % inch to I inch. The composition may be
also utlized for removing oil spills from lake beds or
sol urfaces.
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3.934,220
METHOD OF SEISMIC EXPLORATION FOR

PENETRATING DIFFRACTION BARRIERS AND/OR
SURVEYING BENEATH OBSTACLES

JLee Davis, Ector, Tex., asslgnor to Avance Oil & Gas Com. Keywords: Seismic survey method
pany. inc.. Midland. Tex.

Continuation of Ser. No. 376.219, July 3, 1973, abandoned, U.S. C1. X.R. 340-7R; 340-15.5CP
which is a continuation.in.part of Ser. No. 145,811, May 21,
1971. Pat. No. 3,746,122. This application Jan. 22, 1975, Ser.

No. 542,941
Int. CI.' GOIV 1/20

U.S. CI. 340-15.5 MC 2 Claims

A number o se:smnic detectors are located in a two- nal representing the reflecting point notwithstanding
dimensional array on the surface of the earth, either the diffraction barrier. Multi-directional or multi-
on land or at sea. One or more seismic disturbances azimuth sampling of reflecting points can be employed
are produced in the vicinity of the seismic detectors at to survey beneath surface features such as inhabited
points located to produce sampling of various subsur- areas or seismically opaque features such as salt pock.
face reflection points to form one or more two- ets by utilizing source points and detecting points lo-
dimensional areas of coverage. For each seismic dis- cated away from and on opposite sides of the blocking
turbance, the subsurface reflections thereof received feature.
by the various seismic detectors are recorded. In some
embodiments, the seismic disturbances are produced ,o

at points located to produce multi-directional or mul-
ti-azimuth sampling of each of various subsurface re- Ut -

flection points and recordings for different ones of the 7 /
seismic disturbances are combined to produce stacked
recordings wherein multi-directional reflections from" - -

common subsurface points are added. By sampling a
reflecting point in a multi-directional manner and.e , -
stacking the recorded samples, diffraction barriers can Ik -

be effectively penetrated to produce a discernable sig-

JANUARY 27, 1976

3,934,422
PILE SPLICING APPARATUS AND METHOD

Larry E. Fredrickson, and Thomas L. Coates, both of S29 S. Keywords: Concrete form; Pile, concrete,
49th St. Tacoma. Wash. 98404 Pile, wood; Structure repair

Filed Nov. 11. 1974, See. No. 522,777
la CIl.'O2DS160 SU.. C1. X.R. 52-169; 52-514: 61-54

t-S. CI, 61-53 10 Claims

Top and bottom segments of marine piling are spliced
and reinforced in situ by surrounding them with an
elongated cage of concrete mesh rebar stock or like
material, surrounding the cage with an elongated con-
crete form bag. spacing the cage from the piling and
the form bag from the cage, and pouring the form bag
full of concrete mix thereby integrating the piling seg.
ments. the cage and the form bag into a repaired or
spliced pile of substantial strength. Where the splice
extends below the mud line. the area about the pile
first is excavated down into the underlying solid
ground to provide a concrete t.rm basin which also is
filled with concrete to provide a footing for the spliced
pile.
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3,934,528
MEANS AND METHODS FOR ANCHORING AN

OFFSHORE TENSION LEG PLATFORM
Edward E. Horton, Portuguese Bad; John H. Brewer, Irvine; Keywords: Offshore platform anchor; Offshore

William H. Silcox, Newport Bomb. and T. A. Hudson, Ba. platform, floating
boa Island. all of Calif., assignors to Deep Oil Technology.
Inc.. Long Beach and Chevron Oil Field Research Co., La U.S. Cl. X.R. 61-46.5; l114-43.5iR
Habra, both of. Callf.

Filed June 3, 1974, Ser. No. 475,800 tension leg piatform whercin anchor members are sub.
Int. C.' B63B 35144 stantially empty when lowered and arc tilled with bal-

L.S. Cl. 114-. D 20 Claims last material at or near the sea floor. A method which

An apparatus and method for anchoring an offshore includes advantages in mobility, installation, and an-

tension eg pial cm .hich includcs a platform sup- chormg of a tension leg platform under varying

ported above an ocean surface by buoyant supports weather and sea conditions.

comprising at least three vertical buoyant support
members. Each vertical support member includes a Zr ,5'"" 7'
central axial conductor tube for passage of drill pipe
adapted to be connected to anchor members carried
at the bottom of the vertical support member, the drill F" -
pipe providing a for lowering the anchor member, for
drilling beneath the anchor member to pin the anchor 5,

member in the ocean bottom, and for transfer of bal-
last from the vertical support member to the anchor (
member. Each vertical support member includes Ion-
gitudinally extending anchor line casings spaced from
the axial tube to provide passageways for anchor ten- . - -

sion lines connected to the anchor and adapted to be
tensioned at the upper end of the vertical support
member or at the platform. A method of anchoring a

3,934,658
MODULAE UNDERWATER WELL PLATFORM SYSTM
Nonta A. Nelson, 2422 Wi. 18th St., Apt. Keywords: Offshore construction; Offshore
169, bustnon, Tex. 77008 platform, fixed; Seabed foundation

Pilad Sept. 19, 1974, Set. No. 507,182
lot. C1.

2 
3213 15/02 U.S. C1. X.R. 61-46

U.S. C. 175-7 i5 C3&= water floor. The platform base can then be extended
in any desired direction with the modular components

A modular underwater well platform system compris- as indicated by the results of further drilling. The in-
ing a plurality of modular units which are assembled terconnecting elements between the guide bases and

and connected to the underwater floor based on re- the spacer members may include vertical telescoping

suits obtained as drilling of wells progresses and which members and locking means. The guide bases may in-
allows ,"lexibity in the positioning, size, and location clude vertical guide means for coacting with and sup.

of the platform while reducing the expense and time porting upper support structures from the guide bases

required for manufacturing and construction of the for building up the drilling structure to the desired
platform. A first guide base is provided connected to height.
the underwater floor by the initial exploratory well
pipc and the base includes a plurality of connecting
and supporting frames directed outwardly in various
directions and having interconnecting elements for al-
lowing interconnection with additional modular guide
bases in any of the various directions. After an explor-
atory well or wells has been drilled through an open-
ing in the first base and when the results of the first
wells indicate the location at which the platform is to
be constructed, one or more spacer members having
first and second ends. the first end of which includes
interconnecting elements may be connected to one of .
the interconnecting elements of one of the frames of -

the first guide base for extending the base of the plt- -

form in the desired direction. One or more additional
guide bases may be connected to the second ends of
the spacing members and supported from the under-
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3,935.392
RECORDING INSTRUMENT ADAPTED FOR USE IN

REMOTE UNATTENDED LOCATIONS
John M. Dahlen. Duabury; William E. Toth. Bolton; John T. Keywords: Bathythermograph; Buoy,

Shilliaigford. Jr., Waletowe. and John F. McKen, Jr.. instrumented; Depth pressure
Gloucirsir. all of Mas, assIlgnes to Massachusett Institute measurementof Techlogoy. Cambridge, Misaof TacFisl~ity. Cadnb.22IlleSr.N U.S. Cl. X.R. 346-33M; 360-39; 360-51Filed Feb. 22, 1974, See'. No. "44,943

lot. Cl. Glib 5109. GOld 11124
U.S. CL 360-6 7 Claims
A recording instrument for use in ocean depths and
like remote locations and adapted to provide meaning-
ful readings of temperaturcs and pressurc, for exam-
pi, at such locations over a long period of time with- - -
out attendance. Analog signals from transducers.
which indicate the level of the thing-to-he-measured.
arc proccsscd to give an averaged digital signal that is ,. ,
then stored on a magnetic tapc. The s.stcm is battery
powered. The instrument detailcd is for use at ocean
depths where the instrument housing and attachment
to a mooring line are of particular importance.

FEBRUARY 3, 1976

3,935,908
PILE HAMMERS

Charles R. Pepe, Old Quarry Road, Alpine, NJ. 07620 Keywords: Pile driver, impact
Continuation-in-part of Set. No. 251,785, May 9, 1972. Pat.

No. 3,838,741. This application Aug. 7, 1974, Ser. No. U.S. C. .R. 91-234
495,.381

Int C1.2 EO2D 7110
U.S. CI. 173-127 6 Claims

Power hammers for driving piling, and the like, free of
any complex valve mechanism likely to require atten-
tion and comprising a working cylinder having an
anvil at the lower end thereof and a ram operative as
a piston in the cylinder, cooperative with the anvil and
surrounding walls of the cylinder to form an expansion
chamber, the ram having a passage extending from an
annular groove intermediate the ends of the ram.
down through the lower end to the expansion chamber
and the cylinder having pressure supply and exhaust
ports to register with the passage and to be uncovered
by the ram, in lower and upper positions of the ram in
the cylinder, whereby the essential functions of the
hammer are automatically effected in the normal op-
eration of the ram. Pressure controlled valves may be
added to automatically hold desired pressures and re-
lease opposing pressures on the ram.
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3.936377
OIL SEPARATION AND RECOVERY METHOD

Frank Galicia. 5043 Catherine St., Philadelphia, Pa. 19143 Keyvords: Pollutant collection; Pollutant,
Division of Ser. No. 352,209, April 18. 1973. Pat. No. suction removal

3,890.234. This application Apr. 3. 1975. Ser. No. 564.815ink. Ci. BOlD 2,;oO0  .. C.XR 1-lq
U.S. Cf. 210-84 9 Claims U *P.* 210-DIC.25

An oil separation method and recovery device which
may he towed or otherwise propelled over, or left sta-
tionary on, the surface of a body of oil polluted water.
If the unit is in motion, inverted V-shaped troughs in-
tersect the liquid surface causing the oil polluted
water to flow ilto an inner chamber as the oil rises to
the trough vertices. If stationary, high pressure water 7

is used to force the oil polluted water along the
troughs to the inner chamber as a vacuum is created.
In either case, but particularly the latter, the contami-
nated water flow path is improved by utilizing depol-
luted discharging water to induce a surface current of
the oil polluted water to flow toward the troughs.
Also, the utilization of a heating means keeps the oil
flowing expeditiously through the troughs.

FEBRUARY 10, 1976

3.937,078
SENSING APPARATUS FOR INCLINOMETERS

Gerald J. Williams, Miami. Fla., assignor to General Oceanus, Keywords: Buoy, instrumented; Current
Inc.. Miami, Fig. measurement

Filed Apr. 10, 1974. Ser. No. 459,658
Int. CL;-GOIPS/06 U.S. Cl. X.R. 33-352; 33-363Q; 250-23IR;

U.S. Cl. 73-189 4 Claims 340-196

An apparatus for sensing the orientation of an incli-
nometer in both direction and magnitude for deter-
mining the velocity and direction of currents in a body
of water having a magnetic north seeking sphere buoy-
antly supported in a housing. Implanted on the sphere
is a plurality of tuned circuits of different resonant fre-
quencies set at right angls to each other and a sense-
drive winding or coil mounted about the housing.
Upon applying a series of pulses of voltage to the A N
sense-drive coil. the tuned circuits will oscillate with
decaying amplitude at their resonant frequencies in
the intervals between the pulses of voltage. The mean M.. -
voltage across each of the tuned circuits is a measure
of the amount and direction of tilt of the housing a
caused by the currents. The sense-drive coil senses c
these voltages across the tuned circuits and between
the induced pulses of voltages, will transmit them to-
conventional recording equipment whereby a continu-
ous determination of the currents velocity and direc-
ios are obtained.
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3,937,170
BUMPER GUARD AND ARRANGEMENT FOR WATER

COVERED AREAS
Glen E. Drewett, P. O. Drawer 52627, Lafayette, La. 70501 Keywords: Offshore structure fender; Pier

Filed Oct. 29, 1974, Set. No. 518,354 fender
Iot. CI.' B63B 69102: FI6F 7/12

U.S. Cl. 114-219 30 Claims U.S. Cl. X.R. 267-140- 293-71R

A support frame is positioned on a structure in a water
covered area and receives and supports an elongated
elastomer bod) to function as a bumper guard to pro-
tect the structure and vessel when contact is made.
The support frame and the elongated elastomer body
are constructed and arranged so that the elongated
elastomer body may be positioned in the support from
above water level, and may be withdrawn and re-
placed when necessary from above water level. The
support frame includes inwardly extendihg plates to
engage the elongated elastomer body to position it on
the support frame and the elongated elastomer body is
constructed and arranged to absorb shock, protect the
support frame, and includes one or more rigid rein- 77
forcing members to inhibit unwanted or accidental re- j_ J
moval of the elongated member from the support
frames.

3.937,296
FIRING DEVICE. EXPLOSIVE CHARGE, METHOD, AND

SYSTEM, FOR SEISMIC EXPLORATIONRichard R. Larson, Ulster Park, N.Y., assignor to Hercules Keywords: Seismic explosive acoustic trans-
Incorporated, Wilmington,, Del.

COntinuatiou-in-part of Set. No. 818,475. April 21, 1969, Pat. latear; Seiac survey method
No. 3.S74.298. This application Feb. 26, 1970, Set. No. 14,321

Int. CI.1 GOIV 1138; F42D 3106 U.S. C1. X.R. 340-7R; 181-110; 181-114
U.S. CI. 181-118 22 Claims

A firing device is provided for initiation of delay type
seismic charge assemblies, which comprises means for
conveying and guiding the charge assemblies, in the
seismic test zone, into electrical initiation contact with
one of any number of available pairs of electrical con.
ductor surfaces, insulated from the other and adapted
to connect with opposite poles of an external firing
current source; and means for directing the thus initi-
ated assemblies from the initiation tone, during the
delay period, for subsequent detonation.,
Also provided are elongated end.recessed seismic
charge assemblies initiated in the above device; and
seismic exploration system, and method, utilizing said
device.
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FEBRUARY 17, 1976

3,938,339
MEANS FOR SLOWING AND/OR DETOURING WATER

CURRENTS AND THE ?REPARATION THEREOF
Yves Caudard, Lyon, France, assignor to Rhone- Keywords: Fabric mat; Groin; Jetty; Offshore

Poulenc-Textile, Paris, France construction; Seabed foundation
Files July 29, 1974, Ser. No. 492,825

Claims priority, application France, Aug. 3, U.S. C1. X.R. 61-30
1973, 73.28757

Int. C1.
2 
E02B 3/02, 3/06

U.S. Cl. 61-4 8 Claims

A jetty arranged angularly to the edges of a body of
water so as to slow down or detour the currents having -
a pile of fill with its base resting on an excavation and •"
an unwoven fabric surrounding the pile with wave
breaking means surmounting the pile. .

3,938.341
STORAGE DEVICE FOR LIQUIDS

Theadorus Pr..s. RlvlerdlJk 655, Sledrecht. Netherlands Keywords: Offshore caisson; Offshore
Flied June 28, 1972, Ser. No. 267,037 construction; Offshore storage

Claims priority, application Netlerlands, Aug. 5, 1971. tank, emergent
7110804

Int. CL.I B65G 5/00; E023 3/04; E02D 5/00 U.S. C1. X.R. 61-IR; 61-4; 61-30

U.S. Cf. 61-46 -. S Claims

Storage device for example for natural oil products
wherein a dike or dam in a water mass encloses a rect-

angular area at least partly. In the enclosed area a res-
ervoir is formed which, just like the dam, is composed
of contiguous compartments, each compartment being
laterally defined by caissons. '" -

-. j

tS

A..
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3,938,342
METHOD AND A DEVICE FOR BULDING IMMERSED

FOUNDATIONS
-sn Aubert, 8 rue Is Boad. Paris 8. (Seie), Frnce Keywords: Concrete form; Grouting; Offshore

;'.!-d Jane .4, 1973, Ser. No. 366,35 The portton of the term construction; Seabed foundation;
01 this patent subsequent to Mar. 13, 1990. has heen Seabed material placement

disclaimed.
Int. CLI E023 3,06, 7/00 U.S. Cl. X.R. 61-49; 61-50

'.S. CI. 61-46 17 Claims

In a method for building immersed foundations on a.
prepared bed without preliminary unwatering by
means of a platform which is intended to support the -

final structure, the steps which consist in positioning
in the underwater bed a support having at least three ,- " - - - - -

bearing points which are so adjusted as to project
from the bed to a height corresponding to the in- Z'

tended depth of the seating plane, in lowering the plat- TL--"

form onto the bearing points, in placing a hardenable / . _

material such as concrete or mortar on the foundation
bed so as to imprison at least the lower ends of an,
choring means which extend downwards from the
platform.

3,938,343
PLATFORM STRUCTURE "FOR MARITIMEF NSTALLATIO N Keywords: Offshore platform, fixed; Pile

Jacques Edouard Lamy FoueY-aux.Rose, Frnce. asslgor driver, water jet; Seabed

to C. G. Doris, Paris, Francs foundatio
Fled Nov. 3, 1974, Sir. No. 521,075

Claims priority, application France, Nov. 13, 1973, U.S. ti. X.R. 49-68; 61-4; 61-72.3
73.40212-, May 20, 1974, 74.17478

let. CLI EOB 17/00, 3/04
US. CI. 61-46.5 21 Claims

A platform structure for maritime installations, de-
signed to rest under its own weight upon the seabed
through the medium of a base acting as the foot of a
tower surmounted by an emergent superstructure.
comprising a strong, watertight tubular member incor- -
porated ;nto the structure in order to form a shaft or 1!

chimney extending from top to bottom of the struc- t

lure in order to protect the components of the installa- E _ - --

tion against corrosion and shock loading, and in order --- -vat-

also to make it possible to carry out in the dry the var-
ious operations required by the process. The tubular 2_
member can be used without a base in order to give - ,
direct access to the seabed. Preferentially, the tubular
member will communicate with one or more radial,

watertight tunnels formed in the base.
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3.938,462
BOAT MOORING APPARATUS

8ertil Bradt, 6, Rue Alfred de Vilgny, Paris, France
Filed Mar. 26, 1974, Ser. No. 434,987 Keywords: Small-crafr mooring device

Claims priority, application Sweden. Mar. 27, 1973,
7304277

lot. Cl.1 B63B 21100
U.S. Cl. 114-230 3 Claims
Apparatus flor mooring boats and beinLg of the type
which lixedly secures one end of the boat while simul-
taneously preventing pivoting of the boat about said
one end in response to wind and wave forces -cting on
the boat. A fixed support platform is provided which
includes a pair of spaced support elements, and at
least one stretchable elastic member is supported be-
tween the spaced support elements. In the mooring of - 7

the boat. one end of the boat is positioned against the
elastic members, and thereafter a plurality of lines are
attached to opposite sides of the boat at points located
remotely front said one end of the boat. The latterlines are placed in tension and are so orientated rele. - , -

vant to the boat that force components are provided L.
which act parallel to the longitudinal axis of the boat 22
and resiliently urge the boat against the elastic mem-
bers so as to distend the member and provide a recess
therein for embracing and fixedly securing said one

.end of the boat. Simultaneously, the tensioned lines
provide force components acting transversely of the
longitudinal axis of the boat to prevent pivoting of the
boat about its first end.

3,939,408
CONDUCTIVITY CELL AND MEASURING SYSTEM

Neil L. Brown, Falmouth. Mass., assignor to The United States Keywords: Salinity measurement
of America as represented -by the Secretary of the Navy,
Washington. D.C. U.S. Cl. X.R. 204-195F; 324-30R

Filed Aug. 5, 1974, Ser. No. 494.08
lot. CL2 GOIN 27142

U.S. CL 324-30 B ItClaims

A four electrode T-shaped conductivity cell has one
pair of external electrodes affixed to opposite sides of
the stem member and one pair of internal electrodes
affixed to diametrically opposite arcuated portions of
the inner wall surface of an open-ended tube which -
serves as the crosshcad member of the T. The "volt-
age" electrodes of the cells are connected in the input
circuit of a high gain amplifier which has a negative
feedback loop in which the "current" electrodes are
connected. An AC reference signal is coupled to this
input circuit and is canceled by the voltage developed ---
across the "voltage" electrodes. The feedback cur-
rent, which is responsible for this condition and is pro-
portional to the conductivity of the electrolyte, is con-
verted to an output voltage whose magnitude with re-
spect to that of the reference signal yields a ratio
which is linearly proportional to the conductivity.
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3,939.4"
SPATIALLY DISTRIBUTED TRANSDUCER FOR TOWED

LINE ARRAY APPLICATIONS
Tibor G. Horwath, Sam Dino, Calif., assignor to The United Keywords: Seismic hydrophone; Seismic

States of America as represented by the Secretary of the streamer cable
Navy, Washington, D.C.

Filed Jan. 24. 1975. Set. No. 43,749 U.S. Cl. X.R. 29-594; 73-90; 340-8FT; 340-9
Int. CI.' GOIV 1138. 1/16

U.S. CL 340--7 R 6 Claims

Transducers based on the variable reluctance concept.
employing magnetizable, soft, plastic materials. These
materials serve as the isolator between the conductors
of a coaxial cable. Such materials exist in considerable
variety. The magnetization is azimuthal, such as can
be generated by electrical currents flowing through
the coaxial cable. Any isolated section of the coaxial
cable constitutes a transducer, the conductors at one
end of which form the terminals, while those at the
other end are connected togclher to provide a closed
qlectrical circuit. lrcssure cli.iges, cautscil, for cxam- .
plc. by acou.,tic signals, on the outer surface of this
trunsduccr produce changes in volume, which in turn
indace clectriczl signals due Zo changes of the m,,,-

netic flux. The conductors oi the cable transducer can
be in the form of wire braids or metal films, neither of
which will significantly change the elastic characteris-
tics of the magnetizable plastic material.
Transducers of this type exhibit an electrical source
impedance which is essentially equal to the resistance
of the conductors. This eliminates the need of
impedance changing preamplifiers. The output signals
can be. therefore, transmitted directly over long
distances by simple wires placed in the interior of the
central, hollow, inner conductor.

3.939,468
DIFFERENTIAL CHARGE AMPLIFIER FOR MARINE

SEISMIC APPLICATIONS
Roert H. Maissle. Dallas, Tea, amsigaor to Whitehbail Corpora. Keywords: Seismic record processor;

ln. Richardisa. Tex. Seismic streamer cable
Filed Jan. 8, 1974, Set. No. 431,723

US.t. Cl.G 0 29 Claims U.S. C1. X.R. 340-17; 330-7

A differential charge amplifier for use in towed marine
seismic streamers and the like involving towed hydro.
phone arrays wherein the hydrophone outputs are , , '.r
conducted by long twisted pairs of leads to signal pro - - . -..
ceasing equipment, the differential charge amplifier , ' ;
including operational amplifiers connected to form
charge amplifier stages having resistance-capacitance ,t
feedback circuits and a differential amplifier stage
coupled to the charge amplifier outputs providing can- ----- -
cellation of common mode signals. "

284

..... .e7.. *



FEBRUARY 24, 1976

3,939,663
OIL FENCE HAVING DIRECTIONAL CONTROL DEVICE

Tashiyita Tezuka; Hiroshi Kawakami, both of Kamakura. and Keywords: Pollutant collection; Pollutant,
Katiutoshi Miura, Yokohama, all of Japan, assigotrs to surface barrier
Bridgestone Tire Company, Ltd., Tokyo, Japan

Flied Sept. 27, 1974, Ser. No. 509,898
Clims priority, application Japan, Sept. 28, 1973, 48-

112300LU]
lat. C.1 E02 13104

U.S. CL 61-1 F 4 Claims

An oil fence having a directional control device con-
sisting of rudder plates or wind receiver plates secured s " /
to vertical plates or skirts of the fence at an angle
thereto, which are subjected to a force due to relative
movement of water or wind to cause the fence to posi- 2.-,_ .
tion at an angle relative to the direction of the move- 4.--WL

ment of the water or wind, whereby when the oil fence
is being tugged by a towing boat the oil fence line is * '2 k ,. a 9
positioned at an angle without being subjected to any 7b
',;nding moment or any other undue force o as to
coilect or recover pollutants, e.g., spilt oil effectiveiy
from water surface.

3,939,664
LARGE DIAMETER TUBULAR PILES AND THE

BEDDING THEREOF
Georges Mazier, Xvon; Jean Paul Getrhiaud, Croisay-sur- Keywords: Grouting; Pile footing; Pile,

Seine. and Daniel Gouvenot, Clichy, all of France, assignors steel; Seabed foundation
to Solmarin. S.A.. Paris. France

Filed July 3, 1974, Ser. No. 485,705 U.S. C1. X.R. 61-41R; 61-53.74
Claims priority, application France. July 9. 1973,73.25034

Int. CI.' EO2D 23116. 3122
U.S. CI. 61-53.58 6 Claims

A large diameter tubular pile for bedding into a bore-
hole has an auxiliary tube extending inside it and a se- T 5
ries of axially spaced apart holes through its wall
which communicate with the interior of the auxiliary
tube through discharge pipes which are arranged to-

allow flow only from the auxiliary tube to outside the
pile. The pile is bedded in a borehole by first inserting
the pile and then introducing into the auxiliary tube an -
injection pipe having a pair of axially ipaced apart ! ]

plugs which seal against the inner wall of the auxiliary I
tube. The injection pipe is located so that the plugs
seal on opposite sides of an opening into a discharge
pipe. and grout under pressure is forced from the in-
jection pipe through the discharge pipe into the bore-
hole around the pile. This procedure may be repeated 1 4

for the other discharge pipes.
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3,939.665
MET;!O FOR PROTECT1ING METAL H-PILING IN

UNDF.-,W %TER ENVIRONMENTS AND PROTECTED H-
PILING

Joseph V. Gosse, Coopersburg, and George V. Fehr. Nazareth, Keywords: Coating; Corrosion prevention;

both -4 Pa.. asignors to Bethiehem Steel Corporation, Beth- Pile, steel

Wic:. P3.

F;fed Jan. 8. 1974, Se'. No. 431,814 U.S. Cl. X.R. 52-170; 52-728
lat. C1.2 E02D Si60

US. CI. 61- 54 3 Caims

A metal H-piiing is protected from crrosion in under-
water and semi-underwater locations by the applica-
tion of a coating of a corrosion resistant covering con-

sisting of an outer shield of stiff plastic, an inner layer

of a corrosion inhibiting material and a series of ex- .

panded plastic clampimg members having an internal
shape corresponding substantially to the outer shape
and dimensions of the H-piling. The expanded plastic
clamping members serve to hold the outer plastic
shields, which are preferably in the shape of half sec-
tions of the outer dimensions of the H-pile, tightly
against the outer surfaces of the H-pile. The clamps,
which are preferably in the form of two interlocking

sections may be held together by corrosion resistant J I

strapping.

3.910.339
LI:-IIUM BORATE COMPLX GREASE EXHIBITING

SALT WATER CORROSION RESISTANCE

George %. Clark*, Jr., and Gary L. Harting, both of Westfield, Keywords: Corrosion prevention

NJ.. assignors to Exxon Research & Engineering Co., Lin-

den. N.J. U.S. C1. X.R. 252-25; 252-392
Filed Jan- 21. 1975, Ser. No. 542,800

lot. CL CIOM 3118, 5/14, 7/20, 7/24

U-S. CL 252- 8 7 Claims

A lubricating grease having an exceptional ability to
protect metal bearing surfaces against rusting or cor- N-CH,

rosion in the presence of salt water contains a syner- A oH,
gistic combination of a lithium complex grease thick-
ener, a quaterayammonium nitrate and an amino
imidazoline. The grease thickener is a complex of a
lithium soap of aCoC hydxy fatty acid and a

monolithium salt of boric acid, and can include as a
third component a lithium salt of a second hydrox-
ycarboxylic acid such a salicyclic acid
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3,940,732
BUOYANT ELECTRODE AND SYSTEM FOR HIGH SPEED

TOWING Keywords: Instrument deployment; Seabed

John A. Hudson, and Mitchell J. Yelverton, both of Panama property measurement; Towing
City, FLa., assignors to The United States of America as cable
represented by the Secretary of the Navy, WVashington, D.C.

Filed Mar. 30, 1970. Set. Nfl. 24,016 U.S. Cl. K.R. 114-Z351; 174-101.5; 340-3T
Int, CV HOIB 7i12

U.S. Cl. 340-4 E 8 Clmsb

An electrode itrtctura is dJisclosed "'ilch is

particularly adanted for high density
electrical current transfer to sea water. - .-. '

The electrode of the invention is adavted to
be towed within sea water bv an aircraft ot r... .....

high rates of soeed. The electrode com-
prises a nonmetallic, hiph tensile strength
central strain memDer, a concentric buoyant
encasing layer, and an outer current carry-
Ing layer. Specific end construction is
disclosed to comnensate for differential
electrolytic erosion or the electrode.
Improved connectcr construction is described
which orovides for transmission of towing
force to the electrrie, as well as the trans- \ /

fer of electrical energy thereto. Further,specific terminatig conscruction, which'n
provides for the towing of both nowered as

well as nonpowered loads, is described.

MARCH1 2, i91f

3,940.')82
SUBBOTTOM ROeK MAPPING PROBE

Melvin C. Hironeita, Camarillo. Calif.. assignor to The United Keywords: Instrument, seabed in situ;
States ol Amvrica as represented by the Secretary of the Sedimenctation measurement
Navy, Washington, D.C.

Filed Sept. 16, 1974, Ser. No. 506,372
tnt. C.

2 
GOIW 1100

U.S. Cl. 73- 170 A a Claims

A subbottom rock mapping probe for measuring the Z"
thickness of a sediment layer located on the bottom of
a body of water comprising an automatic, downwardly
extending, telescoping probe that is gimbally con-
netted to a support member. Water is forced through . "..
the probe to disperse the sediment impeding the
probe's downward extension. Recording equipment
and related measuring devices measure and record the
depth of penetration of the probe into the sediment
layer from an initial or reference position.
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3.941.694

PRO) E.SS OR RFDUCING TIHE ADHERENCE OF OIL TO
SILICEOUS MATERIAL

Paul R. Scott. Houston, Tex.. asiqnor tip Shell Oil Company. Keyworda: Pollutant coalescence
Houston. Tex.
Continuation-in-part of Ser. N-). 15.952. Mlarch 2. 17. U.S. C1. X.1. 210-59

abandoned. Thibapplicaion Apr. Z0, 1971,.Sr. No. 13.,'4)
lot. I. 1.2 ) -'

U.S CI. 21t-i) It (lajim
The adherence of oil to siliceous material, such as

beach sand, is reauced by contacting the material with No Figure

a aiend of a primary long chain ilcohol and an ali-

phatic solvent either before or after the oil contacts

the siliceous material.

3.94 2,149
SOLID STAIE DEPTH SOULNDER

,'i!mer J. stfall. Jr.. Farmers Branch, Tex., assigntor to Keywords: Sonar, depth sounder

Texas Instruments Incorporated. D3alas. Tex.
Filed Aug. 19. 1974, Ser. No. 493801 U.S. Cl. I.R. 340-IC; 340-3C; 340-3F;

l.'-i Cl.' G01S Q 8, 760 3 _3

L .S. C1. 340i.-3 Rn 23 Claims 343-13R

A solid state depth sounding system, for measuring
depth and detecting the presence of underwater ob.
jects. comprises an oscillator, producing high fre-

quency electrical signals. a transmitter, for intermit-

tently amplifying those signals, a transducer, and a re-

ceiver. The transducer produces high frequency sound

impulses from the intermittent amplified signals, and

transmits those impulses through the water until they . . . . __ _

are reflected by some underwater object. The trans- , _

ducer also picks up the reflected sound impulses and ,, .-

provides a high frequency electrical signal to the re-

ceiver which amplifies and d-tects it to produce a re- - ,-",....

turn pulse related in analog value to the strength of I --

the reflected signal. The time delay between the trans- "-"

mission and reception of the high frequency sound im-

pulse, and consequently the distance to the reflecting -

object. is measured by applying either a transmit pulse

or a return pulse to the seriW., input of a multibit BBD "L. i
or CCD shift register with a spe-ified number of paral- - _

lel outputs. When the contents of the shift register are L--r

sampled. the pulse or pulses in the register are used to

drive display elements corresponding to the bit or bits

in which those pulses are found. A properly calibrated
display, driven by these pulses will indicate the pres-

ence and depth of underwater reflecting objects. By

applying the analog return pulse to the input of the

shift register, and by sampling at predetermined inter-

vals the display will indicate, by the relative intensity

of the driven display elements, the relative strength of

the reflected signals. A number of such solid state
depth sounders may be used to provide multidirec-
tional depth mewunng and detection with a single co-
ordimited display. The display device and signal pro-

. equipment are designed to indicate the latrl
dkitane to a reflecting object as well as its depth.

288

-,WAR.. , - .-." .



MARCH 9, 1976

3.943,483
DEPTH CONTROLLERS FOR SEISMIC STREAMNIZR

CA1LEi V ITH DINIESiON VARIABLE
Li FT-PROiJI CING MIVANS

BoothB. Strangt H~u n, Tex. assignortoWestern Goohy. Keywords: Seismic streamer cable; Towed
ical Company of America. Iloustnn. Ten. body depth control

Filed MIay 8. 1974. Ser. No. 461.127
I.. .. (;1)1V ".I Iv. 13Do0P?.o CU.S. C1. X.R. 43-43.13; 114-235BU.S. 171. 3410-7 7C 12 Claims

A depth controller having a streamlined body which
comprises retractable and extendable lift producing
means, such as a main pair of vanes that can produce , . -
a variable negative lift and an auxiliary pair of vanes
that can produce a variable positive lift. Each pair is "
movable by translation or rotation in a single plane,
inclined relative to the horizontal. Depth control
means are operatively coupled to retract the main pair - -
of vanes inward as the controller moves from the
water surface down to a reference depth and to extend "
the auxiliary pair of vanes outward as the controller - --"-'----
falls below the reference depth. Each controller can
be used to effectively maintain a seismic streamer
cable section at or near the desired reference depth.

3,943,484
METHOD OF ATTENUATING UNWANTED SEISMIC

REFLECTIONS IN UN DERWATER SEISMIC
EXPLORATION

Vearle Spurlock Balderson. Dallas. Tex., assignor to Avance Xywo-da: Seismic survey method
Oil & Gas Company. Inc- Midland. Tex.

Filed Nov. 26. 1973. Ser. No. 418.964 U.S. Ci. X.R. 340-15.5CP
Int. Cl.2 GOIV 1/38

I.S. CL 30-7 R 3 Claims

A string of seismic detectors is towed at a certain
depth underwater by a survey boat over an area to be
explored. A seismic disturbance is produced at a dis-
tance below the surface of the water such that the
propagation time of seismic waves traveling from the --
disturbance and reflected from the water surface to -- ,
the detectors is substantially the same as the propaga- , . - -- -
tion time of seismic waves traveling from the distur- - . -.
bance and reflected from the water floor to the detec-
tors. Since the seismic waves reflected from the water "
surface are out of phase with those reflected from the
water floor, the reflected waves tend to cancel or at-
tenuate, thereby eliminating or minimizing these un-
wanted seismic signals.

289

(

..... ... .-.. 4, , "



MARCH 16, 1976

3.943.64
MINiNG DREDGE HAVING ENDLESS BUCKET

CONVEYOR AND FLEXIBLE GUIDE TR.iN
Alfons Walz. Aion.$-Walz-Strasse I.5, 7967 Bad Waldse, Keywords: Dredge, mechanicalGermany Filed June 25. 1974. Ser. No. 483.068 US. C1. X.R, 37-DIG.8; 198-109

Claims priority. application Germany, June 25. 1973,
2332198

tLt. CO. EO2F 3108
U.S. CL 37-69 41 Claims

A device for mining the bottom of a body of water for
ores and mineras. having a flexible combined guide , * . ..
train and conveving train assembly suspended between
a drive unit on board a ship and a receiving unit. The 'r -
latter is towed along the bottom, so as to scrape or
scoop up the wanted materials, by means of the resil-
icntly stretchable combined train assembly. This as- a
sembly comprises synthetic rope strands in both the
guide train assembly and the conveying train, guide
units being spaced along the guide train assembly for
the interference-free guidance of the conveying buck-
ets attached to the multiple strands of the conveying
train. The receiving unit, equipped with various moni-
toring sensors, is also linked to a buoy, by means of
which it can be raised for transport and repositioning.

3.943.: 20
iLOATING '?iL BARRIER

J~rr,1e . ,r-m. C.ambr.dge, .Nlass.. ahignor to Ofshort Keywords: Pollutant, surface barrier
Devices, Inc., Lynn.ma.s.,

Filed Aug. 30. 19-4, Ser. No. 501,870
Int. C1.i :01.3 1'O4

IS. CL. ,I -I F 8 Claims

An oil barrier for use in the open sea to contain oil on
the surface, comprising a flexible barrier provided
with a plurality of flotation means only on the outside
of the barrier, thereby avoiding churning of the oil and . .
water on the inside of the barer into an oil-water
mixture that could pass under the barrier in rough sea
conditions. In one embodiment of the invention, the . ..,.' -
flotation means is a plurality of inflatable members - ..
packaged on the outside surface of the barrier, with a -. - '---.,'
counter weight associated with the flotation means so . / L-.. -
as to be disposed on the end of the fotation means op. .... --. r ...
posite the barrier when the flotation means is inflated, .V',, - .- .
so that the center of gravity of the assembly is in the
desired position in relation to the center of buoyancy . -.
thereof.
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3.943.724
t M,'FRWATER STTIONARY TUNK FOR STORING

LARGE AMOUNTS OF CRUDE OiL
N-:i3ao Banzioli. Mestre: Glovanni De Nora. Spiiea: Iai- Keywords: Offshore storage tank, submerged;

-.:;o Vi Telli. C.ippella di Torre Gj.itet I'Splts,; Seabed foundation
I mico Lalli. *I,h)iano N eneto. aad G.a..r-inco Tempo.
\, :ez.J Lido. .;;I f htaiy. assignors to T.,cr,,rnare S.p.A.. C.S. l. X.R. 1.14-.ST

.. t Donato Nlilanee. Italy
Filed Apr. II, 1' .1, Ser. No. 460.'20

Cl.ims priority. app~caiion laAy. Apr. 13. 1 9'3. 22953'
ia. C.- :34oSD Z6 i6

L .. C!. 61-46.$ 3 Claims

A submersible oil-storage tank is constructed from a
foundation plate which has a flat lower face and a
concave upper face and contains a series of hollow
cells, a cupola mounted on the foundation plate to
form a spheroidal chamber, and extensible-retractable
tie members connecting the cupola with the founda- . , A 's.>
tion plate. An expansible separating wall extends
across the chamber and divides it into a lower sub- 7 -- ,.

chamber and an upper sub-chamber. Each sub- -z -_-

chamber is provided with a valved duct so that water
may be permitted to flow into or out of the lower sub-
chamber and oil may be permitted to flow into or out
of the upper sub-chamber.

3,944.019.
DEEP WATER SOUND IMPLODER

jo.wqh Pautetich. 91-18 Q.rd Ave., Elmhurst. N.Y. 11373 Keywords: Seismic implosive acoustic trans-
Filed June 20. 1"14. Ser. No. 481,068 mitter

InL C.- GV I,'04

'.3. C:. 181-1.0 a Claims U.S. CI. X.R. 181-15

An underwater sound imploder adapted for use in the
exploration of minerals existing under the sea bed.
The imploder consists of three main units, a boiler, a

heat shield therefor and a bell shaped sonic device to
which the boiler has delivered superheated steam. Ex- : -

pansion of the steam under water pressure causes the

implosion. The steam condensate is pumped back into
the boiler where it is recycled. The implosions occur
repeatedly in the device thereby causing a succesion X_

of sonic impulses to pass through the water medium
and return as echoes for detection and analysis to de-
termine thereby the character of the reflecting object
in the sea bed.
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3.945.137
BRAKE FOR CUSHIONING PENDULUM MOVEMENTS,

ESPECIALLY FOR GRAB BUCKETS OF
HYDRAULICALLY OPERABLE EARTH DREDGES

Heinz Joachim Rtitershot, Sthwelm, Germany, assignor to O Keywords: Dredge, mechanical
& K Orenstein & Koppel Aktiengesellschaft, Berlin, Ger-
many U.S. Cl. X.R. 188-19; 188-7TP.; 214-147GFiled Nev. 13. 1974, Ser. ,No. 323,535
Claims priority, application Germany, Nov. 14. 1973,

2356760
lot. CL' E02F 5106

U.S CL 37-13 R 3 Claims

A pendulum brake for cushic-i. pend'Lur ,2.
movements, especially for grab buckets of -
hydraulically operable earth dredges in ,

which the pendulum brake is arranges at the
free end of the shank. A grab bucket hoier
and a drum are by means of fitting keys non-
rotatably connected to a bolt which serves I "
as shaft and is rotatably journaled in bear-
ings at the free end of the shank. The drum 3*- 3.
cooperates with two clamps provided with
brake linings wh/. e t he clamps embrace the
drum and by means of a cla=ping screw and
dish springs exert a pressure upon the drum. 4V

3,945.212
ARRANGEM ENT IN OR RELATING TO CAISSONS OR

THE LIKE
Olav .4., GronsuMveks 94, 1360 Nesbr, Nerwe eyvords: Ofahore caisson, Offshore con-

Filed Dec. 5, 1973, Ser. No. 421,794 struction; Offshore platform,
Claims priority, applictio Norway, Dec. S, 1972, 447272 fixed; Pile placement; Seabed

let. CL' £02D 23108 foundation
U.S. CL61-46.S ISCidm U.S. Cl. X.R. 61-50; 61-53.74

This invention provides a caisson adapted to bear
against the sea floor, consructed such that it Contacts
the sea floor with a minimum of motion. The caisson
includes downwardly protruding members which make
first contact with the sea bottom. thereby reducing the
motion of the caisaon by an acceptable level when the
more fragile portions reach the sea floor.
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3.945,761
FAN DISTURBING SAND AT THE BOTTOi OF A BODY

OF WATER SO THAT IT MAY BE PUMPED UP
EFFICIENTLY

Toshinobu Arsoka. 1308 Oo, Yahata, Kitaky ushu, Fukuoka, Keywords: Dredge, cut terhead; Dredge intake
Japan

Filed SepL . 2, 1971. Ser. No. 177,893 U.S. Cl. X.R. 37-67; 37-77; 416-243
It. Cl.' EOZF 3100

U.S. CI. 416-188 1 Claim

A fan for use with pumps for pumping up sand from

the bottom of a body of water having certain uniquely

shaped vanes around the circumference of a truncated

MARCH 30, 1976

3,946,568
OFFSHORE OIL PRODUCTION PLATFORM

Sigurd Helen. Aslokkvn. 82, 1362 BIlingstad. Norway Keywords: Offshore pLatform, fixed; Offshore
Filed Mar. 24, 1975, Ser. No. 561,376 storage tank, submerged; Seabed

lnt. CLI EO2D 21100; B63B 35144 oil, process structure
U.S. CL 61-46.5 6 Claims

An offshore oil production platform comprising one U.S. C1. X.R. .U4-.5T
section disposed on the sea bed and another section
connected to the one section utd projecting up above
the sea surface. The one sectte.n consists of a plurality
of prefabricated units comprising at least one tank di-
vided into a plurality of compartmeats and having a
peripheral wall the thickness of which is not adapted
to withstand full water pressure with the tank empty in
the submerged state, and at least one Compartment in .2/ .
the tank has a peripherial wall the thickness of which
s adapted to withstand fl water presre when/
empty in the submerged state. /

/ I
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3,946.686
BOTTOM.DMP N ESSEL

Bartele van der Werif. Medemblik. Netherlands. asignor to A. Keywords: Ropper barge
Vuyk & Zonen's Scheepswerven S.V.. Capel!e an der Ijssel.
Netheriands

Filed Mar, 28. t974,. Ser. No. 45,733
Claims priority, application Netherlands, Mar. 30. 1973,

7304466
iLt. Cl B63B 35j30

U.S. CI. 114-29 2 Claims

A "iottom-dump vessel, whose longitudinal hull sec-
tions can be pivoted apart by jack means to provide in
open bottom for discharge of cargo. has the adjoining
edges of the keels of the hull sections interconnected
by articulated rods which in substantial side-h-ide----
position loch the huil sections in the closed position
and in substantial end-to end position limit the angle "ii ' 1
of opening of the hull sections. The locking rods have
means for positively driving them. thereby allowing for
rapidly opening the vessel and transmitting appropri-
ate braking forces to cope with mass forces. The ar-
rangement makes for moderation in the size of jacks it
and other facilities required.

3.946.695
SELF-DEPLOYING MULTIPLE ANCHOR MOORING

SY&TMS
Robert D. Ismak. Bellevue, Wash., assignor to Honeywell Inc.. Uaywotdls: Iuoy mooring system

Minneapols, Mine.
Filed Apr. 28. 197$, Ser. No. 572,361 J.S. C1. X.f. 9-8R

Int. C.' 063B 21/24
U.S. Cl. 114-206 R 11 Claims

A multiple anchor marine mooring system wherein a
plurality of anchors capable of stably gliding through
water at a fixed depression once a minimum glide ve-
locity is attained are secured to a carrier in a compact
cluster. The cluster is configured so that gravity alone
will accelerate it in water to glide velocity, whereupon
the anchors are automatically released for
self-emplacemen.
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3.946,83 I
ACOUSTIC TRANSMITTER Keywords: Instrument deployment; Seismic

John V. Bonyoucos, Rochester, N.Y., assignor to Hydroacous- acosticetransmer r;
tics Inc., Rochester, N.Y. acoustic transmitter array;

Dission of Ser. No. 276,4S7. July 31. 1972. This application Seismic vibratory acoustic
May 6. 1974, Ser. No. 466,9387 transmitter

lat. CI.1 H048 13/02, GOIV I102 U.S. Cl. X.R. 181-400; 181-40Z; 340-p'R;
U.S. CI. 181-120 13 Claims 34051t 340-384R

A transmitter of acoustic energy which propagates
that energy in a directional manner is described. An
acoustic signal generator is connected at one end of
an acoustic transmission line which exhibits a certain -
characteristic impedance. The line has a number of
ports spaced along its length. Surrounding each port is
a coupler section which is antiresonant at the driven
frequency and which presents a high acoustic driving
point impedance to its associated port. In one embodi-
ment. the interior diameter of the line is changed fol- -
lo%%ing each port as to make the acoustic pressure

4,,hng the line and t :ach port constant, and the
acoustic energy radiated in each coupler equal. Ac-
cordingly, acoustic energy is partitioned evenly at
each port so as to define an array of equal strength ra-
diators having directional acoustic signal propagating
characteristics.

3,947,360
ENVIRONMENT PROTECTIVE OIL SKIMMING AND

REMOVAL APPARATUS
Seen Gunnar Fast, Sandviken, Sweden, assignor to Saende Keywords: Pollutant, mechanical removal;

Limited, Ottawa, Cana Pollutant removal watercraft
Comluatm of Ser. No. 391.534, Aug. 27, 1973, abandoned.

This applcation Oct. 21, 1974, Ser. No. $16,763 U. . 1.R. 210-010.25; 210-400; 2.0-526
tin. CL' E02B 15104

U.S. Cl. 210-242 S 3 Claim

The present invention relates to apparatus for collect-
ing oil or other floating substances from a water sur-
face, comprising a boat having a holding tank and at
least one belt conveyor having its lower end sub-,. •
merged and its upper end in communication with the "
holding tank so that oil or other floating substances -- - -

are removed from the water and conveyed to the hold- -7- .----
mg tank as the boat progresses through the water.
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3,947,980
PROCESS AND APPARATUS FOR DEEP-SEA PARTICLE

HARVESTING
James E. Andrews, Kailua. and ,urce E. Morgenstein, Ka- Keywords: Dredge, mechanical

neohe. both of Kaneohe. Hawuaii, assignors to Hawaii Marine
Research, Inc- Kaneohe. Hawaii U.S. C.. X.R. 37-t95; 37-DIG.8; 299-18

Filed Feb. 10, 1975. Ser. No. S48.473
lot. CL E02F 3114

U.S. Cl. 37-69 12 Claims

An apparatus and process for harvesting deep-sea par-
ticles. such as nodules, from a substantially planar
deep-sea bottom is disclosed. A ve.scl on the surface
tows a heavier than water sled along the ocean bot-
tom. Towing occurs through a single towing strip con-
nected to the sled at the lower end. connected to the A

-vessel at the upper end, and extending angularly
downward from the vessel to the sled. The towing strip
includes an integral elevator mechanism comprising in
the preferred embodiment a series of buckets having
perforated sides conveyed by and on an endless belt
traveling on the towing strip. The series of buckets on
the endless belt empties a concentrator collector hay-
ing the accumulated and harvested particles in the D,
towed sled. The buckets ride upwardly from the sled
to the surface vessel on a first track on the towed
strip. The bucket contents are then emptied at the sur-
face typically within the vessel, and thereafter are re-
conveyed to the sled on a second and separate track
on the towing strip. Thus, a process is disclosed of
towing a collector; scraping particles and sediment
from the oceam bottom at the collector; concen-
tratingn the particles at the collection point interior of
the collector, free of ambient sediment, and, continu-
ously conveyinr in a series of buckets the particles to
a collection area above the surface of the sea.

3.948,056
MODULAR OFFSHORE STRUCTURE SYSTEM

Maurice N. Sumner, 1718 Lubbock St., Houston, Tex. 77007 Keywords: Offshore construction; Offshore
Divaion ot Se. No. 243,790. April 13, 1972, and a platform, leg; Pile placement;

eontlnation-in-pa-t of'Ser. No. 107,288, Jan. 18. 1971, Pat. Pile, structure connection
No. 3,716.993, which is a continuation-in-part of Ser..No.

649,889, June 29, 1967, PaL No. 3,575,005. This applicatlon U.S, C1. X,,, 61-54; 61.-69R
Jan. 8, 1975, Set. No. 539.302

Int. CLI E028 17/00; E02D 23/00
U.S. Cl. 61-46 13 Claims

A modular-like system of offshore structures for im- ,--/ "

parting flexibility to the offshore exploration and pro.- "

duction and transportation industries so that explora-
tion, production and development work can take
place over a large range of marine depths and opera- .
tional circumstances with one or more marine vessels.
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3,948,058
DEVICE FOR SOIL SAMPLING UNDER WATER

E~geny Ivano/Vch Tanov, ulitsa Dzerzhinskogo, 34, and Viktor Keywords: Sampler, power supply; Sampler,

Yakovlevich Ploashadny, prospekt Svobody. 5, kv. 11, both seabed-driven core
of Ashkhabad. U.S.S.R.

Filed OcL t6, 1974, Set. So. S5,36 U.S. c1. X.R. 173-91; 173-137: 175-6;
Int. Cl.A EC2D 1l04 .- Z L -]0

U.S. C. 61-63 nClaims L75-20; 75-100

The device features its housing carrying the soil sam-

pling socket and the striker arranged coaxially to ,

said socket, and adapted to act thereupon and estab- 2,

lish some chambers in said housing, which are alterna-

tively communicated, through the inlet fitting and the

piping connected thereto, with a source of compressed
air for the striker to perform forward and return

strokes. The piping portion immersed in water is es-

sentially a rigid pipe joined with the inlet fitting byway of an axially spring-loaded sleeve whose one end

is rigidly connected to said pipe. Arranged along said

pipe is another pipe rigidly coupled thereto and sert-ing for used-up gas to discharge from said chambers to

the water surface.

Such a device is applicable for soil sampling at depths

amounting to several scores of meters,

3,948,203
MULTIPLE POINT SECURING CLEAT

J01011 I. Matthews, 4017 N. Wtchduck, Virinia Beach, Va. eywords: Small-craft mooring device
23455

Flied May 9, 1975, Set. No. 576,15S
Int. CL' 063B 21/04

U.S. C. 114-213 4 Claims

A cleat for multiple point attachment has mounting

bases with spaced apart pedestals supporting a main f
body. The main body includes a central section, and

inner and outer wing sections, the main body being of

gull wing form. Projecting upwardly from the gull wing -- ,.

main body is an annular peg. Multiple line attach- , . I _

meats are facilitated by this arrangement.
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3,949.496
WAVE COMPENSATING SYSTEM FOR SUCTION

DREDGERS
Jan de Konig, 20, Soetendaal, Amsterdam; Romke van der Keywnords: Dredge, suction; Dredge ladderVeen, 21, Prof. Dr. ftesselaan, Jutphaas. and Tjako Aaldrik cont rol

Wolters, 53, Kastanjelaan, Vianen, all of Netherlands
Continuation of Ser. No. 327,.307. Jan. 29, 1973- abandoned. .S. C1. .R. 37-72; 175-5; 188-314;

This application Sept. 23, 1974, Ser. No. 508,621 254 -1C 2; 254 -137-7 ; 27 - 5
Claims priority, application Netherlands, Jan. 28, 1972. 254-172; 254-175.7; 267-125

7201215
lInt. Cl.2 

E02F 3/88
US. Cl. 37-58 5 Claims " a

A suction dredger, comprising a vessel and a suspen-
sion conveying conduit provided with a pump and
having a nozzle suspended by means of at least one
cable of a lifting device on the vessel is improved for
preventing breaking of the cable or damage of other
dredger parts. To this aim the lifting device comprises
a cable length 'ariator delivering cable and each Lime ........
hauling essentially ali delivered cable in work conoi-
uon with a high cable tension being lower than the in-
admissible cable tension, but being higher than a pre-
determined low cable tension, in order to prevent an
inadmissible cable tension during a downward ground ,
reaction upon the nozzle.

3,949,497
RELEASABLE LATCHING APPARATUS FOR A BENTHIC

GRAB
Ben L. Crump, Freland. Mich., assignor to Trippensee Corpo. Keywords: Dredge, mechanical; Sampler,

ration, Saginaw, Ikh. seabed grab
Filed Aug. 23, 1974, Str. No. 500.065

lInt. Cl.GOIN 1/12; E02F 3144 U.S. C1. X.R. 24-205.17; 37-54; 37-56;
U.S. Cl. 37-71 9 Claims 37-183A; 73-425.2; 175-253; 292-246; 294-70

Releasable latching apparatus for a benthic dredge
having closures latchable in open position, the appara- s
tus comprising vertically displaceable latch pins cou- '.3
pled to a plunger which is vertically displaceable by a it ,'
weighted messenger. 1s., o
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3,949,498
GRAB BUCKET FOR DREDGING SLUDGE

Hisao Iwata; Gentaro Hasewaga, and Kameichi Shimizu, all of Keywords: Dredge, mechanical
Chiba. Japan, assignors to Mitsubishi Seiko Kabushiki Kai.
sha. Japan U.S. C1. X.R. 37-71; 294-70

Filed Oct. 30, 1974. Ser. No. S19.120
lnt. CLI E02F 3144

U.S. Cl. 37- 187 $ Claims

A grab bucket particularly suitable for dredging the 4 .

bottom of the sea. rivers, lakes, etc. is provided with '.
bottom plates at the lower portion of a framework
from the bottom of which pivotally hang a pair of . ; j
bucket shells, whereby the bottom plates cooperate
with the bucket shells to shield their upper openings
when they are swung upwards about their pivotal por- 0 H 1.'
tions to put their respective confronting edges tightly
together in a conventional manner.

32 '2

3,949,605
ACOUSTIC CURRENTFLOW MEASURING SYSTEM

Lewis A. Stallworth. East L) me, and Robert R. Hartley, Nian. Keywords: Current maaurement
tic. both of Conn.. assignors to The United States of America
as represented by the Secretary of the Navy, Washington, U.S. C1. X.R. 73-170A; 73-189

D.C.
Filed July 2, 1974. Ser. No. 485,195lnt. CI. G0lF 1/66

U.S. Cl. 73-194 A 6 Claims

A system for measuring flow of water in large bodies
of water or in small pipes in which an acoustic signal is - .

transmitted simultaneously via a radio transmitter- - .. " ,
receiver system and a projector-hydrophone acoustic .
system. The electrical and acoustic signals transmitted --- -- -
are received at two preselected locations which are ... -
such that they form a right angle triangle with the - - -' -

-.
point of origin of the signals as the vertex of the trian-
gle. The velocity components of the fluid are mena- 4!"

sured by comparing the delay in time between the
transmission of the electrical signal and the acoustic
signal started simultaneously from the point of origin.
The velocity of the fluid is then determined from the ___, ____

components of the velocity so determined.
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3,949.697
MARINE FENDER ASSEMBLY HAVING A MULTISTAGE

SHOCK-ABSORBING PERFORMANCE
Shigeo Veda, Yokohama, Japan. assignor to Bridgestone Tire Keywords: Pier fender

Company Limited. Tokyo, Japan
Filed Dec. 27. 1974. Ser. No. 536,780 U.S. Cl. X.R. 293-60

Claims priority, application Japan, Dec. 28. 1973,49-1363
Int. Cl.? B63B ,

9
02

ulS. Ct. 114-219 3 Claims

A marine fender assembly comprises first, second and
third shock-receiving members and first, second and
third supporting members integrally formed therewith
and has an excellent multistage shock-absorbing ---

performance. r

9 to AO 8

3.9.19.819
SOIL SAMIPLING DEVICE

Evgeny Ivarovich Tonov, uit5a Dzerzhinskogo. 34, Ashkhabad Keywaords: Sampler, seabed-driven core
Turkmenskoi SSR. U.S.S.R.

filed July 10, 1974, Set. No. 487,393 U.S. Cl. X.R. 1.75-245; 175-250
Int. C1.2 E21 B 231/00.9120

U.S. CI. 175-243 3 Claims

A device for taking soil samples from a hole drilled in -. :.
the ground by another tool, and for drilling shallow LL,
holes. The device comprises a pneumatic impact

mechanism rigidly connected with a soil sampling
socket provided with an appliance for holding the soil , ,..- ,*. ,

sample in the socket when the latter is being extracted __t
from the hole. This appliance is made in the form of
an elastic inflatable element which, being inflated with ,

compressed gas. covers completely the inner cross-
sectional area of the socket. thus making it possible to
take complete and high-quality samples irrespective of "

S

the type and co.ndition of the soil.
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3,950.030
UNDERWATER MINING

Barney Girden, P.O. Box 725. Norwich. Conn. 06360 Keywords: Dredge, suction; Dredge intake
Continuation-in-part of Ser. No. 285.870, Sept. 1, 1972. which
is continuation-in-part of Ser. No. 154,986, June 21, 1971. U.S. Ci. X.I. 37-59; 209-458; 209-506;
abandoned, which isa continuation-in-part of Se'. No. 41,432. 302-15
May 28. 1970, Pat. No. 3,683.627. This application Aug. 2,

1974, Set. No. 494,065
Int. C. 2 E02F 7/U

U.S. Cl. 299-9 12 Clai,is

Methods and apparatus for underwater mining by in-
ducing upwelling of water and entrained minerals or
other materials through a conduit from an intake ,-r ,

which may move within the body of water by unbal-
anced forces developed therein by such upwelling to a 7-

recovery field which may comprise a vessel floating on A it- V
the water and which may also be.moved by the up- '- ," --- ' -

welling water. The outlet of the conduit to the recov-
ery field is positioned below sea level and the velocity --

of the upwelled water in the recovery field is gradually
reduced to induce selective separation of the en- -. - --

trained minerals or other materials.

3.950,723
SONAR APPARATUS

George A. GUmour, Severa Park, Md., assignor to Weatlng. Keywords: Sonar, side looking
house Electric Corporation, Pittsburgh, Pa.

Filed Feb. 21, 1974, See. No. 444,590
Int. Cl.' GOIS 9168

U.S. CL 340-3 R 12 Clans

A high resolution side-looking sonar system wherein a

the focus is electronically varied with range such that -

any and all returns are in focus. Focusing is accom-
plished by time varying phase cancellation, the appa-
ratus additionally forming multiple receiver beams for
increasing search rate. -

-14 !Lr i
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3.950.805
COMBINATION PROVIDING SAFETY BERTHING,

UNLOADING OF OIL, AND CONDUIT CARRIAGE TO Kaywords: Offshore, mooring structure;
REFINERIES ON LAND. OF LARGE Offshore platform, fixed; File
DEEP-SEA-REQUIRING TANKERS driver, water ler; Seabed

Chriktopher J. Murphy, Douelaston, N.Y., assignor to Parson. foundation
Briikerholl. Quade & Douglas. Inc., New York, N.Y.

Filed Jan. 14,1974, Ser. No. 432.857 U.S. Cl. X.R. 61-46.5
Int. CI.2 863B 21152

U.S. CI. 9-8 P 6 Claims

A subaqueous conduit extends from a mainland termi-
nal and leads to the base of a tubular mooring stan- 19

chion which extends above the sea surface. The base - . ,

of the stanchion is located at .a depth of up to 100
fathoms adapting the stanchion for the mooring of
very large oii tankers. Secured to the stanchion is a
double floating pontoon structure to which tankers
can berth. The tankers are moored alongside the pon-
toon structure d discharge their oil through swivel-
jointed tubcs a, the upper portion of the stanchion
which permit relative motion of the tanker caused by
sea conditions, The pontoon structure can be ballasted
to submerge the same to a predetermined depth dur-
ing adverse weather conditions. The stanchion may
receive oil from two tankers simultaneously and is
adapted for connection to a plurality of submarine
conduits by which oil from the stanchion may be re-
ceived at a plurality of land-based reception points. ,- -.

12

3,950,953
PILING FENDER

Joseph E. Matthews. 4017 N. Witmhduck, Virginia Beach. Va. Kar rds: Pier fender; Pile protection
23455

Filed Nov. 18, 1974, Ser. No. 52S,025 U.S. C1. X.R. .1.4-219
Int. CI.' 8638 59/02

U.S. CI. 61-48 1 Claim

A paling fender is formed of non-rigid materials and
has an inner face shaped for engagement against the 2
piling and an opposite outwardly extended crown. A 9
bore is formed within the fender behind the crown to -
permit compression. Outwardly extended wing flaps
have projecting comners and the outer surface of the a .
fender is concave between the crown and the project-
ing corners. Fasteners are extended through the wing
flaps between the crown and the projecting corners.
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3.950.954
METHOD AND APPARATUS FOR APPLYING LOADS TO

PILES DRIVEN UNDER WATER
Stanley C. Haug, Brooklyn, N.Y. aW-gnor to Raymond Inter- Keywords: Offshore construction; Pile

national, Inc. load measurement
Filed Dec. 20. 1974, Ser. No. 535,084
Int. CI0 EO2D 7120. E02B 1700 US, C. X.R. 6-46.5; 61-63

U.S. Cl. 61-53.5 12 Claims

A pile loading s)stem for piles Ahich are driven into
the earth under a body of water wherein a buoyant
vessel such as a bbrge or system of barges, is pinned to
at least one spud positioned in the earth below the
water and a rigid jacking frame is mounted on the yes-
sel to extend above a pile. The vessel is ballasted, as -
by flooding, to impose a compressive load on the spud
and a jack is then posittoned between the pile and the ,J
frame and is actuated to transfer the load from the
spud to the pile. The load may be applied for the pur.
pose of testing the pile or for driving it further into the
earth.

3,951,087
BOAT DRY DOCKING APPARATUS

Robbie D. Carson, 2300 S. Gessner No. 202, Houston, Tex. Keywords: Small-craft service structure
77042

Filed May 2, 1975, Ser. No. 573,976 US. C1. .R. 61.-65; ZL4-IAh
int. Cl.I B63C I16

U.S. CL 114-45 6 Claims

The present invention relates to a boat dry docking

apparatus for installation. in a boat dock having sub-
stantially parallel sides. An elongated frame is pro-
vided adapted to be disposed horizontally in the boat, ,
dock and a boat supporting cradle and flotation tank " '" " . ,
are mounted on the frame. A pair of spaced apart arm J
members are pivotally attached at the lower ends "

thereof to each side of the frame and bolts are con-
nected to the upper ends of the arm members for piv- -
otally connecting the upper ends to the sides of the . t "
boat dock. The arm members are of a length such that
when the bolts for pivotally connecting the upper ends
thereof to the dock are attached to the dock in a man-
ner whereby the upper pivotal connections of the arm
members are positioned substantially vertically above
the lower pivotal connections to the frame, the frame
is free to swing between a lower horizontal position
beneath the water level in the boat dock whereby a
floating boat can be positioned above the boat cradle
and an upper horizontal position whereby the boat
cradle is above the water level. An air blower and con-
necting conduit for selectively filling the flotation tank
with air are provided to raise the frame to the upper
position or exhausting air therefrom to lower the-
frame to the lower position.
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3,951,231
SEISMIC EXPLORATION

Willie Burt Leomard, 5902 Royalton. Houston, Tex. 77036 Keywords: Seismic explosive acoustic
Continuation of Ser. No. S21,966, Nov. 8, 1974, which is a transmitter

continuation of Ser. No. 338,306, March S, 1973. This
application De 24, 1974. Ser. No. 536.237 U.S. Cl. .. R. 181-119; 131-120

Int. CV. G01K 10100
UsCa. I181-140 16 Claims

A marine acoustic seismic generator carried on the
deck of a boat is coupled to a body of water in which
the boat floats by a column of water in a pipe extend-
ing between the generator and the body of water. Post .
explosion oscillations are damped or terminated by
venting the pipe of gas, either through an orifice or a
valve, at a selected time, to a selected pressure, to the I

atmosphere or below water. F4
/

3.951.810
oil SKIMMER MODULE WlITI FREE FLOATING WEIR

TROUGH
Am eln J. Crisafulli, Box 105 1, Glendive. Mont. 59330 Keywords: Pollutant collection; Pollutant
Division of Ser. No. 330.079,.Feb. 6, 1973. Pat. No. 3,822,789, removal watercraft; Pollutant,
*hich is a continuation-in-part of Ser. No. 142.282, May I, suction removal
1971. Pat. No. 3,756,414. This application June 27. 1974. Ser.

No. 483.905 U.S. Cl. X.R. 210-DIG.25
The portion of the term of this patent subsequent to July 9.

1991. has been disclaimed.
Int. C.' E02B 15104

U.S. CI. 210-242 S 7 Claims

A skimmer for removal of a layer of oil or other float-
ing pollutants from the surface of a body of water in-
corporating a sump box having a pump disposed
therein for conveying material from the sump box into
a floating barge, vessel or other area. A free floating
weir forming means is disposed forwardly of the sump
box and connected and comnunicated therewith in
such a manner that the weir forming means may vary "_ - _ _

in elevational relation to the sump box without the
sump box being elevationally varied in relation to the
surface of the water. The weir forming means is sup-
ported by float means which orients the weir of the
weir forming means in desired relationship to the sur-
face of the water.
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3,952,281
METHOD OF MARINE REFLECTION-TYPE SEISMIC

EXPLORATION
Alvin L. Parrack, Bellaire, Tex., assignor to Texaco Inc., New Ke ords: Seismic survey method

York, N.Y.
Continuation of Ser. No. 309.315. Nov. 24, 1972, abandoned. U.S. Cl. X. R. 340-15.5MC; 181-112

This application June 10, 1974, Ser. No. 477,554
Ilt. Cl.1 GOIV 1/38

U.S. CL 340-7 R 4 Claims

Seismic exploration method applicable to marine sur-

vcys. It involves making a dual spread 4l detectors

which are spaced apart vertically. The signals received

at the uppermost spread are delayed sufficiently to ____

make downgoing energy signals in time coincidence
with downgoing energy signals front the lower spread. =-r - - -- - -

Then the signals from bo)th spreads are algebraically 2- . -

combined so as to cancel downgoing energy signals

only.

APRIL 27, 1976

3,952.349
VARIABLE BUOYANCY DEVICE

Robert L. Eratk, Seaford; Mathias A. Speidel. St. James, and Keyvords: Buoy, instrumented; Instruinnt

Edward J. Kennelly, Bayport, all of N.Y, assignors to Grin- deployment
man Aerospace Corporation, Bethpage, N.Y.

Filed Nov. 18, 1974, SeF. No. $24.950 U.S. Cl. X.R. 73-170A; 114-lec
Int. Cl.1 B63G 8114

U.S. CL. 9--$ R 23 Claims

A variable buoyancy device for automatically cycling
an object between upward and downward limits in-

cluding a regulator valve, inflatable device, deep dive U.. -

control system, shallow dive control system, differen- ....

tial pressure valve, and weight compensating mecha-
nism, as desired, all coacting to automatically cycle
the variable buoyancy device between upper and

lower depth limits corresponding to predetermined sea
water pressures.
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3.952,520
SHORELINE RETAINING WALL

Thomas H. Shillingford, 26 Underhill Drive, Suite 709, Don Eayvords: SeavaU
Milts, Ontario, Canada

Continuation-in.part of Ser. No. 453,693., March 22, 1974, U.,. C1. X.R. 61-49
abandoned. This application Apr. 28, 1975, Ser. No. 572,261

InL Cl.' E02B 3/04
U.S. CL 61-4 8 Claims

A retaining wall 'or use in stabilizing shoreline ero- 20
sion. An upright wall portion, standing on a footing, 1
carries a pattern of recesses in its front face extending
the length and height of the wall portion. Preferably
the recesses are rectangular in lateral cross-section
and are located in the front face of the wall portion in
a staggered grid pattern.

3,952,521
PORTABLE FLOATING WAVE TRIPPER

John M. Potter, 1828 S. Woodhouse Road, Virginia Reach, Va. Keyvords: Breakwater, floating; Breakvster,
2345 4 steel frame

Filed Oct. 29, 1974. Ser. No. 518,S41
Int. CLt E02B 3106

US. CI. 61-5 5 Claims
A floating breakwater or wave tripper supported by
pontoons or floats is disclosed. The breakwater is use.
able for moderating waves and for creating a generally
calm surface on the water behind the breakwater. .. ,.
Since the device is carried by floats or pontoons, it is , , -.. -
portable and may be moved and positioned as desired.
The pontoons or floats which support the breakwater , .i-.<- $.-<,
are so shaped that the device cuts through waves strik. . . " "
ing it instead of floating over them, and is therefore , , .- ..- "
more effective in reducing the height of incident <-1
waves th',n are prior devices which float on the sur-
face of the wave. Suitable anchors are provided to se-
cure the device in a desired location and a plurality of
wavebreakers may be joined together to form a porta-
ble breakwater of generally any desired length.
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3.952.527
OFFSHORE PLATFORM FOR ARCTIC ENVIRONMENTS
Edward R. Vinieratos. Oxnard, Calif.; Robert E. Levien. Seat. Keywords: Ice protection; Offshore platform,

tle, and Frank W. Purdy, Lynnwood. both of Wash. fixed; Offshore structure fender;

Continuation of Ser. No. 313,862. Dec. 11. 1972. abandoned. Ice structure
This application Nov. I1, 1974, Ser. No. 522,776

lnt. CI.1 E02B 15/02, F24J 1100; F25D 23112 U.S. Cl. X.R. 61-IR; 62-259; 165-47
U.S. CI. 61-46.5 15 Claims

Offshore platform for resisting the pressure of external

ice formations in which the base is gt..ierally frusto-
conical having upwardly and inwardly sloping sur-

faces. The upper part of the structure is an inverted
cone frustum with upwardly and outwardly sloping

surfaces to deflect the ice as it rides up and base. The V
waist surface is rounded. The interior of the platform ,. o

is formed of vertical tubes which are filled with frozen '

hard material to assist the structure in resisting exter-
nal forces.

3,952.528
BOAT DOCK STRUCTURES

Aria Donkersloot, P.O. Box 50, St. James, Fla. 33956 Keywords: Pier, fixed; Small-craft pier

Continuation-in.part of Ser. No. 335,710, Feb. 26, 1973. This
application Mar. 28, 1974, Ser. No. 455,736 U.S. Cl. X.R. 14-71R; 248-354R

Inl. CI. E028 3120
U.S. CI. 61-48 17 Claims

A boat dock structure horizontally suspended on the

edge of a shore of a body of water in a cantilever

mode. Guard rail stanchions are fastened onto the top - . '

of the dock structure so that no part of the dock is in " -

contact with the water. The dock structure may be

connected to a pillar assembly which is adjustable in ,. . ..

height.
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3o 2.332

UNDERATER TRENQ IIING AND CABLE LAYING
APP %RATUS

Robert IR. Spearman. 2367 Ba) Circle, Lake Park. Fla. 33410 Keywords: Seabed cable plow; Seabed :renciher
Filed Apr. 23, 1975, Ser. No. 570.94S

In. CIV E02F j/02, B63B 35/04 U.S. C1. X.R. 37-83; 37-139; 61-72.6
U.S. CI. 61-72.4 II Claims

A sled supports a hdraulic motor drive jigging wheel
in the bottom of a body of water with a cable guide
conduit feeding cable into the trench behind the
wheel: hydraulic cylinders adjust the depth of the .. - -

trench with all means being controlled from a support
barge or the like providing hydraulic power and con-
trol fluid.

3,9S2,832
PULSED HIGH PRESSURE LIQUID PROPELLANT

COMBUSTION POWERED SEISMIC SOURCES
Lester C. Elmore. Portola Valley, and Thomas M. Broxholm. Keywords: Seismic explosive acoustic trans-

Palo Alto. both of Calif.. asignors to Pulsepower S~slems, anitter
Inc.. San Carlos. Calif.

Division of Ser. No. 869,660. Oct. 27, 1969, Pat. No. U.S. C1. X.R. 340-12R; 340-171
3,620,313. This application Mar. 29. 1971, Ser. No. 129,208

Int. CI.1 GOIN 1/06
U.S. CI. 181- 116 $ Claims

A liquid propellant is burned in the bulk mode and in
pulses to produce high combustion pressures with
large power outputs. The pulsed high pressure liquid
propellant combustion is also used for producing
sound waves for underwater seismic exploration. The
high combustion pressures produced by burning the
liquid propellant in the bulk mode and in pulses may,
be used to overcome high back pressures such as
those existing at deep drilling depths and in deep
ocean depths.
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3.932.833
METHOD AND APPARATUS FOR GENERATING
PRESSURZE WAVES IN WATER BY INPLOSION

Dile H. Reed, and Alpheus A. Franklin. both of Dallas. Tex.. Keywords: Seismic implosive acoustic trana-
assignors to Atlantic Richfield Company. Los Angeles. Calif. mit ter

Filed Dec. 26. 1974. Ser. No. 536JS6
Int. CI.A GOIV 1138; GOIK I1100 U.S. ci. X.R. 181-120; 181-114; 1!.0-1'R

U2.S. CL. 181 -11 IsIf Claims

A gas exploder consisting of a rigid cylindrical lower
member and a rigid upper member telescoping therein
to form a chamber in which a gas explosion can take
place is supported beneath the surface of the waterA
fronm a flinat lv means of low resilience ropes con-
nected to the bottom of the lower member so as to
substantially limit its allowable downward movement.

The upper member includes a piston downwardly bi-

hollow pedestal connected to the piston and extending
freely through the float above the surface of the water .. d
to accommodate fuel, compressed air and exhaust
conduits ;ornmunicating with the interior of the hous-
ing. The energy of ant expiosion in the combustion i.-

chamber is e.,penided primarily through rapid upward i
movement of the piston. which compresses the air 3
spring and then lifts the lower member. Implosion of
the resultant cavitation bubble adjacent the bottom
surface of the lower member generates a pressure
pulse of large pea amplitude.

3,953.326
SUPER LONG SEISMIC SOURCE

Denisi R. flruidrit, Calgary, Canada. sad jacobus C. van Keywords: Seismic acoustic transmitter
Wfjo... The Hague. Netherlands, assignors to Shell oil array; Tow winch control
Com~pany, Houston. Tea

Coadmuilon of Ser. No. 4d6,193, Feb. 2S, 1974. abandoned. U.S. C1. X.R. 340-3T; 340-8S; 340-9; 181-120)
This appicaion May 15. 1979, Ser. No. 577,575

Claim priority, application Canada, Mar. 8. 1973, 165556
Int. CL' GOIV 1102, 1113

V. CL 340-7 PC 12 Claims

An elosngated sci.%mic source for use in marine seismic-
explorations consisting of individual seismic sources
with one or more siources being grouped in an array. A
number of arrays are used with each array being indi.
viduilly supported in the water and coupled by a sepa-
rate cable to a vessel. The cables are arranged for tow-
ing the arrays in a straight line while the vessel con-
tains means for individually controlling the length of
the cables.
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3,953,827
METHOD OF DETERMINING THE ANGULAR POSITION

OF A TOWED MARINE SEISMIC CABLE AND
APPARATUS FOR CARRYING OUT SAID METHOD

Robert Le Moal. Louseciennes; Jacques Chalet, L'Etang-La- Keywords: Seismic record processor; Seismic
Ville. and Daniel Saussier, Elisabethvile-Epone. all of streamer cable
France. assignors to Entreprise de Recherches cl d'Actisite"
Petrolieres i E.R.A.P.), Paris, France U.S. Cl. X... 340-3T; 340-7?C

Filed Feb. 19, 1974, Ser. No. 443,251
Claims priority, application France. Feb. 21, 1973,

73.06123
lit. CI." G01V hO/0

U.S. CI. 340-7 R II Claims

A method and apparatus for determining the position .-
of a plurality of seismic echo receivers on a towcd

cable by interpolating values obtained by measuring.

h. m cans of at least one device positioned among said t \ -*

receivers, the angle between the tangent to the cable ____ -__ '_ ___ .__'_

and a fixed and known direction. The measuring de-
vice can also include apparatus for measuring its

depth and its distance from a generator of seismic
waves. This provides for more effective use of pro-

cesses which involve the addition of seismic traces in
marine seismic prospecting.

.- Y 4, 1976

3,953.905
STABILIZED. TOWABLE SPAR BUOY

John Lloyd Paits.n, Houston. Tex., assignor to Western Keywords: Buoy, instrumented; Towed vehicle
Geophysical Company of America, Houston. Tex.

Flied July 15, 1974, Set. No. 488,368 U.S. Cl. X.R. 9-8R; 114-2353
[at. CL' B63B 21/52

U.S. CI. 9-8.3 E 9 Claims

A spar buoy is dynamically stabilized by providing a
streamlined. V-shaped wing just above the center of
gravity of the spar. The wing has a dihedral sufficient
to stabilize the spar in three axes while under tow. The
buoy may be equipped with a radio transmitter and a
flasher beacon for tracking by an automatic direction
finder.

.
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3,953,976
SELF-SUPPORTING WALL

George J. Morren, Ottawa County, and Neil R. Berndt, St. Keywords: Breakwater, concrete; Groin; Low-
Joseph, both of Mich., assignors to Speidel Foundation & cost shore procection; Seawall
Marine, Inc., Benton Harbor, Mich.

Continuation of Ser. No. 345,492, ,March 29. 1973, Put. No.
3.820,343. This application May 20, 1914, Ser. No. 471,497 U.S. C1. X.R. 61-5
The portion of the term of this patent subsequent to June 28,

1991, has been disclaimed.
tnt. CL1.- EG2B 3(04

U.S. Cl. 61-4 8 Claims

A self-supporting wall construction comprising a plu- :4 ' 4

rality of V-shaped modules connected together to
form a zig-zag shaped wall. Each module comprises a
pair of wall segments which extend at an angle relative
to one another and have their adjacent ends con-
nected together. The pair of wall segments of each V-
shaped module are connected by a substantially hori-
zontal hinge, and the adjacent modules are similarly
connected by horizontal hinges whereby the individual
wall segments arc permitted to vertically pivot relative
to one another to conform to an unlevel supporting
iurface. This hinging movement als enables the indi-
vidual wall segments to relatively move as required by
the external loads imposed thereon.

3,953,977
DEVICE FOR DAMPING WAVES

Keizo Kikui. Kamagaya, and Michio Sasaki, Funabashi. both Keywords: Breakwater, floating; Breakwater,
of Japan, assignors to Mitsul Shipbuilding and Engineering steel frame; Tires
Co. Ltd., Tokyo, Japan

Filed July 11, 1974, Ser. No. 487,646
Claims priority, application JapanJuly 16, 1973,48-80170

Int. CLI E028 3106 2a
U.S. CL 61- J Clahm

A device for damping waves comprising an inclined . a'
frame having a plurality of barriers and moored to the
sea bottom so as to be downwardly sloped against the
wave in the sea water, and an upright frame having a
plurality of barriers provided on the upper end of said
inclined frame and perpendicular to the plane of the
inclined frame.
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3.953.980
DOCK STRUCTURE

Gerald B. Eknnttt. Clarkston, Mich., asbgnor to Floyd William Keywords: Pier, fixed: Pier, mobile; Small-
Bennett. Clarkston. Mich. craft launcher; Small-craft pier

Filed Jan. 13, 1975, Ser. No. 540.725
Int. Ci.' E02B 3120 U.S. Cl. X.R. 14-18; 14-711.; 104.9

L.S. Cl. 61-48 8 Claims

The dock includes a pair of substantially vertical sup-
port members having a verticallv adiustable collar
mounted on each. The deck portion of the dock has
one end attached to the pair of adjustable collars and
the other end supported through at least one pair of
cables, each attached proximate the free end of the
deck member and passing over a V-way at the top of
the respective vertical support member with its other

end finally anchored to the ground inland of the
shoreline. The dock is thus vertically adjustable by
means of the cables and collars to accommodate to
the height of the changing levels of water. It is further-
more pivotable upwardly from the water surface to
avoid damage such as might result in periods of high
water or wiater ice formation aiong :.e shoreline.

3,953.981
CONNECTING COMPONENTS FOR PILES

Bengt Axelson, Norrahammar, and Gunnar Albert Axgarde, Keywords: Pile, concrete; Pile section
Stockbolm. boeth of Sweden, asignors to Parca-Norraham- connection
mar AS. Norrahamnmar. Sweden

Filkd May 28. 1974, Ser. No. 474,067 U.S. C1. X.R. 403-336
Claims priority, application Sweden, May 28, 1973,

7307486
Int. Cl.2 EOZD 5134. 7100

U.S. Cl. 6L-$3 3 Claims

A concrete pile joint to be used for joining piles by
means of complementary joint members, one of which >j .- " ...- " -,
is fastened to the end of a first pile and the other to -- \ , ,

the end of a second pile. Each joint member has male 0and female members contituted of rib portions and
branches protruding on a support surface of each joint
member. By assembling the joint the rib portions are_-
received within the branches and lock pins inserted -
into coaxial through holes in both the rib portions and
the branches for securing each pair of male and fe-
male member.
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MAY 11, 1976

3,955,294
ELEVATOR APPARATUS FOR TOWED DEEP-SEA

PARTICLE HARVESTER
Maurice E. Morgenstein, Kaneohe, Hawaii, assignor to Hawaii Keywords: Dredge, mechanical

Marine Research, Inc., Kaneohe, Hawaii
Filed Feb. 10, 1915, Ser. No. 548,483 U.S. C1. X.R. 37-DIG.8; 37-71; 198-109;

lot. C1. EO2F 3/14 198-116; 299-9
U.S. Cl. 37-69 12 Claims

An elevator apparatus for cnptying a towed deep-sea
particle harvesting sled is disclosed. The sled is towed
over the bottom surface of a deep-sea ocean bed by a
strip. The strip is connected at its lower end to the
sled, at its upper end to the vessel, and is under ten- * -
sion between the sled and the vessel as the sled is
towed over the ocean floor. The strip includes a first
ra .way for passing downwardly sequentially conveyed . >z- Sj",I
buckets on an endless belt from the surface vessel to
the sled. and a second railway for passing upwardly
sequentially conveyed buckets from the sled to the
vessel. At the sled, the buckets are reversed on a
wheel. The buckets pass through an area wherein col-
lected particles are accumulated with the result that
the &ckcts capture the :-ticcs and elevate za-icm
along the strip to the surfts. At the surface on the
vessel a similar wheel reverses the path of the con-
veyed buckets, as well as emptying the buckets into a
surface collection area which ts preferably on the ves-
sel. The strip includes spaced apart cable members
which are clamped between discrete sections of neu-
trally buoyant track. These sections of neutrally buoy-
ant track provide an enclosed path for a cable drawing
the buckets. This enclosed path is penetrated by a grip
fastening the buckets to the moving endless belt. Thus,
the cable not only moves the individual buckets, but
additionally assures that the buckets arc held to their
railways on the towing strip.

3,955.372
METHOD OF INSTALLING A FIXED MARINE

PLATFORM WITH DISPERSED BASE
Ivo C. Pogonowski. Blacksburg, Va.. and Paul 0. Carmichael, Keywords: Concrete form; Fabric mat; Offshore

Houston. Tea., assignors to Texaco Inc., New York. N.Y. platform, fixed; Seabed fosmdscion;
Disision of Ser. No.390,805. Aug. 23, 1973. This application Seabed material placement; Seabed

Dec. 30. 1974, Set. No. 537,161 scour protection
ilt. CI.i E02D 21100

U.S. Cl. 61-46 2 Claims U.S. Cl. XR. 61-1R

A method for fixedly positioned marine platform held
at the ocean floor by piles and the like. having a rela-
tively flat concreti apron disposed about the platform
lower end and also supported on the ocean floor. The
apron functions to stabilize the platform against lateral
forces caused by water and wave motion, and also
avoids scouring which would otherwise occur about
the platform legs and piles due to movement of water
along the ocean floor. The apron further lowers the
center of gravity of the structure and improves its re-
sistance to vibrations and resonance effects due to
wave motion.
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3,955,412
WATER CURRENT FORCE MEASURING APPARATUS

Shale J. Niskin, 2941 Lucays St.. Miami, Fla. 33133 Keywords: Buoy, instrumented; Buoy mooring
Filed Apr. I, 1974, Ser. No. 456,729 system; Current measurement; Wave

Int. CI. GOD 3/00; 43 44.99 measurement
U.S. CL. 73-170 A - 7 Claims

A w,tcr current force nea.suring apparatus conso-ting
of a phiwle rope or ine supended in the ssaicr wan'i
its iower end inchorcd to the bhottom while the length
of the line is suhjected to the forces of the current.
The upper end of the line is secured to a tensiometer '3 0
or strain gauge, which in turn is connected to a float ', 144

or a series of interconnected buoys or floats. Those 7l 7_ _ .
floats that suhmergc. balance the total hori7ontal cur--_________
rent-gencrated force or drag on the line., which is re. --
corded on the tensiometer. These readings are a mea-

sure of the total current forces acting on the line by -2

the surface and subsurface currents to permit the
ready determination of ,he total kinetic energy of the
currents. Upon obtaining continuous readings of the
strain gauge over a definite period, wave heights and
lengths, as well as tidal and other c)clic and non-
cyclic water movements of the body of water can be
ascertained.

3,955,421
PERIPHYTON SAMPLER FOR WATER QUALITY

MONITORING
RobertJ. Doernberg; EarlJ. Huddlestonand James F. Mariol, Keywords: Pollutant measurement; Sampler,
all of Cincinnati, Ohio. assignors to Design Alliance, Inc., biotaCincinnati, Ohio

Filed Mar. 27, 1975, Ser. No. 562,461 U.S. Cl. X.R. 73-4213
int. CLI GOIN 1/10

U.S. Cl. 73-421 R 30 Claims

The sampler is intended to hold a plurality of micro-
scope slides which, in use, are disposed just below the
water surface. In use, the sampler holds the slides in
parallel spaced rclation to each other by means of a
slide holder which has a pair of oppositely disposed /
channel-shaped side members that pivot between a
slide-holding position whereat the ends of each slide
project into the channel and a slide-releasing position
whereat each slide can be easily grasped by its edge
and removed. The slide holder is held by a wire bail
and a retainer clip so that the side members cannot
pivot from their slide-holding position thereby pre-
venting the slides from falling from the holder. The
bail itself is pivoted to two floatation memuers and
shaped to dispose the slide holder at a location dis-
placed away from the pivot axis through each floata-
tion member thereby making the sampler capsize.
proof because the slide holder will pivot to a position
below the water surface even if the sampler is turned
over. The floatation members are constructed so that
little of the sampler is visible to passersby when float-
ing in water.

314

- -



.MAY 18, 1976

3.956.834
DREDGE LADDER SHOCK MOUNTING

ARRANGEMENTS
William Andrew McWatters. c/o P. E. Terry Chariton Road, Keywords: Dredge, cutterhead; Dredge

East Brookfield, Mass. 0151S ladder control
Continuation-in-part of Ser. No. 471,897. May 21, 1974,

which Is a division of Ser. No. 195.674, Nov. 4. 1971 ,Pat. No. U.S. C1. X.R. 37-67; 403-145
3,821,859. This application July 25, 1974, Ser. No. 491,659

Int. CI.1 E02F 3 9)
U.S. CI. 37-72 18 Claims

Dreage ladder shock mounting arrangements for two
or more part dredge ladders with a main dredge ladder
part pivotally connected at a dredge platform and a
secondar , dredge ladder part adjustahl* connected to
the main iadder part. The interconnecting systems for.
connecting the two ladder parts includes a pivot pin
for accommodating changes in the angular inclination
of the two ladder parts with respect to one another as
well as locking members for pivotally locking the lad-
der parts in predetermined adjusting working posi-
t:ons. Shock mounting devices are interposed between
,he pivot pin and the two ladder parts so that relative * 7 ,
movement of the ladder parts in a direction radially of
the pivot pin axis against the shock absorbing forces is ..
permitted. The locking members includes guide pins
relatively fixed in position on the main ladder part
which slidably and guidingly engage linearly extending
guide slots in the secondary dredge ladder parts, such
that the secondary dredge ladder part is constrained
for movement only along the longitudinal direction
thereof during dredging operations. Preferred embodi-
ments also include additional shock absorbing devices
interposed at the pivotal connection between the
barge and the main dredge ladder part. These arrange-
ments, by accommodating adjustment of the pivot
angle of the ladder parts, will accommodate keeping
up to 80% of the cutter blades in the bank at all times.

3.957.098
EROSION CONTROL BAG

George Hepworth. Palm Beach. and Joseph F. Kelly. Miami, Keyvords: Low-cost shore protection; Sandbag;
both of Fla.. assignors to Erosion Control Incorporated. Seabed material placement
West Palm Beach. Fla.

Filed Jane 26. 1972. Ser. No. 266,177 U.S. Cl. XR. 61-37; 150-1; 260-2.51
Int. Cl. 065d 33/16

U.S. CL 150-9 tO Claims

An erosion control bag of dark-colored fabric for un- -' -'_
derwater use and light-colored for other use is dis.
closed having a porosity of 10 to 35 cubic feet perJ
minute so that air and water may escape from the bagas water and a filler are pumped into the bag. The bag

hab , self-sealing opening so that it can be tiled while
posatonea in u5 below water level.

315

'4

* ¢



3.957.398
WAN.E ENERGIZED PUMP

Harold Lloyd. 67 Caselman Place. Chula Vista. Calif. 92010 Keywords: Power, wave; Pump
Filed Sept. 3. 1974. Ser. No. 502.283

Int. Cl.' F048 17,1o. 3.500 U.S. Cl. X.1 60-497; 60-503; 60-505;
U.S. Cl. 417-331 4 Claims 60-506

This is a floating pumping station, conceivc,! as ordi-

narily to be used at the shore of the ocean or large
lake where wave action is very considerable ard.d
where provision must he made for tidal change and in
some cases change in the force of the waves since the .-
waves of great amplitude must be refused entry into
the apparatus or attenuated. The apparatus comprises,
in brief, a pair of elongated pontoons which define a 77
channel therebetween and this channel is guarded at
one end at least by the said wave attenuating appara-
tus, while a plurality of double-acting pumps distrib-
uted along the length of the channel operate in re-
sponse to the movement of floats which are connected
to the pistons of the pump. The pumps have their in-
lets connected to a common filter. sump wherein the .-
water level is substantially that of the surrounding sea ___ "r_
or lake, and a unique feature of the invention corn-
prises a compartmentation of each pontoon, the com-
partments being distributed along the length of each
pontoon and connected by a common conduit with
stub pipes leading into each compartment and valved
in such manner that float actuated water level controls
'n each compartment assure that the pontoons remain
stabilized with respect to the water level in the filter
sump which is the water level of the surrounding sea
or lake.

3,957,646
INSTALLATION FOR REMOVING POLLUTANTS FROM

WATERWAYS
Forrest M. Wickert. 1224 Argyle Drive. North Madison, Ohio Keywords: Pollutant collection; Pollutant
44057 removal watercraft

Filed Sept. 6. 1974, Set. No. 503.729
Int. Cl." E02B 15i04 U.S. Cl. X.R. 210-DIG.25

U.S. Cl. 210-242 S 34 Claims

A floating installation for the recovery of a liquid pol- the pollutant. A secondary separating means is con-
lutant, such as petroleum or the like, from navigable nected to the settling tanks for selectively separating
waterways, including a main vessel adapted for float- the remaining water from the pollutant after the pit-
ing movement in the water. A receiving tank is opera- mary separation and for discharging the water from

bly connected to the main vessel, having a scoop the vessel while transferring the recovered pollutant to
hingedly connected thereto for skimming the liquid storage tanks for subsequent further refinement and
pollutant from the water surface as the vessel moves use, as required.
relative thereto. The scoop is equipped with buoys for
controlling the level of the inlet end of the scoop with
respect to the water surface. The opposite or dis-
charge end of the scoop is connected to the receiving
tank for discharging the collected liquid pollutant
therein. The receiving tank is mounted for movement .. ,,-
relative to the main vessel, such that it can float in the "

water independently of the main vessel. A primary
separation means including settling tanks are sup-
ported on the main vessel to receive the collected pol- --

lutant and for separation of the water collected with " - ,
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MAY 25, 1976

3.958,346
MULTIPLE PUMPING CHAMBER DREDGING

APPARATUS
Giovanni Faldi, Florence, Italy. assignor to Pneuma Interna- Keywords: Dredge, suction; Dredge intake;

tional S.A.. Luxembourg, Luxemburg Pump; Sampler, seabed grab
Filed July 23, 1974. Ser. No. 490,962

Claims priority, application Italy, July 27, 1973, 27228/73 U.S. C1. X.R. 417-122
Int. CI. E02F 3/88

U.S. CI. 37-59 3 Claims

An improved dredging apparatus comprising a plural-
ity of pumping chambers, each pumping chamber hav-
ing a separate inlet pipe branched off from a single in-
take duct, the intake duct in turn being either con-
nected to the dredging shovel or directly adapted to
take out samples from an underwater bed, the pump.
ing chambers in operation being cyclically filled with -

dredged material and emptied by air pressure. The
pump body is slidably mounted to a rigid frame struc- a

ture, whereby the intake duct is surrounded and pro- '- .
tected during sampling operations.

3.958,426
OFFSHORE HARBOR TANK AND INSTALLATION

Sigurd Heien, Aslokkveten 82, Billingstad, 1370 Asker, Nor- Keywords: Breakwater, concrete; Offshore
way caisson; Offshore harbor;

Filed Feb. 16, 1972, Ser. No. 226,684 Offshore storage tank, emergent
Claims priority, applcado Norway, Mar. 2, 1971, 768!71

U.. CI.' E02D 7/00 U.S. C1. X.R. 61-1R; 61-4; 61-34; 61-46.5;
U.S. CI. 61-46 $ Claims 61-50

An offshore harbor and tank instailation for oil and
gas, comprising a number of steel or concrete caissons
floated separately to selected position and intercon-
nected axially and in floating vertical position inter-
connected radially to desired configuration, and sunk
to the ocean floor, the hollow spaces between the ad- -,

jacent walls of the caissons may be ballasted with
sand, gravel or similar material.

317

VI4.. . .



3,958,521
DEEP SEA TANK AND SEAPORT SYSTEM

Steven J. Memoli, Box 720 N. Vosseller Ave., Martinsville,N.J. Keyvords: Offshore mooring structure; Off-
08836, shore platform, fixed: Pollutant,

Filed May 30, 1975, Ser. No. 582,091 surface barrier
Int. CO.1 B638 25i08, 35132

U.S. CL 114-.T 9 Claims U.S. C1. X.R. 61-IF

A deep ca :ani, and seaport system is disclosed. The
s tem nciudes a plurality of deep sea tanks which

provide a containment harrier surrounding one or
MOre tC'..ert wbhich 'unction as a docking facility for
oil tankerm The deep sea tanks are connected to a
cable surrounding the tower, with an opening at either
end of the tank arrangement to permit access by the
oil tankers to the tower. The tower employs features
which ensure a stabilized platform, while allowing easy
access to the tankers. The tower is equipped with liv-
ing and operational spaces for the crew, and a pipeline
is provided to allow transfer of oil to the shore. The
present system is advantageously employed around oil
drilling rigs and in other environments in which it is
desired to contain oil spills or other pollutants floating

on the water.

3,958.647
POWLRFUL SUBMERSIBLE DEEPWATER PILE DRIVER

POWERED BY PRESSURIZED GAS DISCHARGE
Stseplies V. Chelminski, West Reddlng. Conn. aigimw to Bolt Keywords: Offshore construction; Pile

Associats, Inc., Norwalk, Conn. driver, impact

Filed June 4, 197S, Set. No. 583,686
Int. CLI EO2D.7/00 U.S. C1. X.R. 173-131; 173-135

U.S. CL 173-127 14 Claims

A very powerful pile driver is disclosed capable of op- means enable seawater to be purged from the firing

eration in the air, partially submerged or totally sub- chamber of the airgun after the pile driver has initially
merged in the ocean for driving long piles into the been lowered into the sea in preparation for opera-
ocean floor in deep water construction jobs. The pile tion, and a position-responsive valve may be provided
driver includes a cylindrical housing, a movable mas- to monitor the operational relationships for protecting
sive weight within the housing, an annular cylindrical the equipment.
thrust-transferring member defining a discharge cham-
ber below this weight. and a movable driving head at-
tached to this annular member, forming a thrust-
transmitting assembly adapted to be engaged with the
pile. Pressurized gas such as compressed air is dis-
charged from.gas discharge apparatus. called an air-

gun located within the discharge chamber and pro-
vides two driving thrusts for each discharge. A canti-
levered arm projecting from the gas discharge appara-
tus extends through and is straddled by an opening in
the wall of the thrust-transmitting assembly and sup- - -.

ports the cylindrical housing and feeds pressurized gas
to the airgun which is temporarily in "floating" rela-
tionship during the instants when pile-driving thrusts
are being transmitted, said arm engaging shock-
absorbing means attached to the housing. Gas purging
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3,959,127
BIODEGRADATION OF OIL ON WATER SURFACES

Richard Bartha. East Brunwick. N.J., and Ronald M. Atlas, Keyvords: Pollutant dispersion
Louisvifle. Ky., assignors to The United States of America as
represented by the Secretary of the Navy, Washington, D.C. U.S. C1. X.R. 71-64F; 195-39; 2.0-DIG.27;
Continuation-in-part of Ser. No. 421,874, Dec. 5, 1973, 2 10-36; 210-40

abandoned. This application Mar. 13, 1975, Sec. No. 558,040
Int. CLf. C02B 9/02

U.S. CI. 210-I 1 Claim

Free-floating oil slicks on bodies of sea and fresh
water are disposed of by microbial degradation at a
greatly enhanced rate by applying the essential micro- °
bial nutrients, nitrogen and phosphorus. to the oil slick
in a form that dissolves in or adheres to the oil and -

thus selectively stimulates the activity of oil-
metabolizing microorganisms.

S -J

3,959,134
OIL COLLECTION AGENTS AND THEIR USE IN

CONTAINING OIL SLICKS
Gerard P. Canevarl, Cranford, N.J., assignor to Exxon Re- Iayvords: Poflutante absorption

search and Engineering Company, Linden, NJ.
Continuation-in-part of Ser. No. 453,014, March 19, 1974, U.S. C1. X.t. 210-DIG.27; 252-312

abandoned. This application Feb. 18, 1975, Ser. No. SSO,5II
Int- CI = C02B 9/02

U.S. CL 210-59 . 13 Claims

Mixtures of Co-C.0 aliphatic carboxylic acids or the
sorbitan monoesters thereof, sorbitan monoacrylates
in combination with nonpolar solvent systems are cf- No Figure
fective oil collecting agents for containing oil slicks
floating on a water surface. The invention, therefore.
dcscribes a method whereby oil slicks floating on a
water surface may be contracted by applying to the
perimeter of the oil slick an effective amount of an oil
collection agent as described above, whereby the sur-
face area of said oil slick is reduced. After the size of
the oil slick is reduced by means of the oil collection
agent. the oil may then be physically removed from
the water. An advantage of treating oil slicks in this
manner is that the method aids in the removal of the
oil completely from the water. The oil collection
agents encompassed by the present invention have the
additional advantages of having low toxicities as well
as pour points low enough to enable their use during
operations where water and/or air temperatures are,
less than 45F.
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3.959,136
OIL SPILL CLEANUP METHOD AND APPARATUS

Ray R. Ayers. and Dean P. Hemphill, both ol Houston, Tex., Keywords: Pollutant, mechanical removal;
assignors to Shell Oil Company. Houston, Tex. Pollutant removal watercraft

Continuation of Ser. No. 289,043. Sept. 14,1 972. abandoned.
This application Sept. 9, 1974, Ser. No. 504,595 U.S. C. X.R. 210-DTG.25; 210-242S

Int. CI. BOlD 21/00; E02B 15104
U.S. Cl. 210-83 II Claims

N'.:hud and apparatus for remosing oil from the sur-
fdjc. of a body of water with a skimmer; the apparatus
including a skimmer with baffled entry ports arranged
on a plane inclined to the direction of current flow or
about the periphery of a drum so that oil enters
through the bafflcs into a chamber which is beneath
an inverted funnel or within the axle of the drum; the
method involving providing a skimmer having sub- _ _ _

merged baffle entry ports inclined to the direction of
current flow, allowing the oil to enter the skimmer, to
and returning the skimmer to a horizontal position for
removal of the oil therefrom through an inverted fun-
nel suspended over the confined oil.

3,939,663
TIDE-POWERED ELECTRICAL GENERATOR

Joseph V. Rusby, 2230 Granada Drive, South Daytona. Fla. Keywords: Electrical generator; Power, tide
32019

Filed Sept. 19. 1974. Ser. No. S07,289 U.S. C1. X.R. 60-497; 417-333
[at. CI.2 FO3B 13/12

U.S. CL 290-53 tO Claims

A tide-powered electrical generator wherein the en-
ergy from successive rising tides is stored in the form
of potential energy for selective conversion to electric- 'Ja

ity. A float is constrained to vertical motion and it
raises on successive tides a weight by means of a jack
bar to reach a maximum predetermined height on a
stable support structure where the weight is supported
until release for the generation of electricity. Provision
is made for the prevention of damage to the generator
by excessive tidal rises.
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3,959,898
DREDGE LADDER SHOCK MOUNTING ARRANGEMENT
William Andrew McWatlers, cio P. E. Terry, Charlton Read, Keywords: Dredge ladder control

East Brook eld. Mam. 01506
Division of Ser. No. 195,674, Nov. 4,1971, Pat. No. 3,821.859. U.S. Cl. X.R. 37-73; 188-268; 308-26; 403-151

This application May 21, 1974. Ser. No. 471i97. The term

of this patent subsequent to July 2, 1991 has been disclaimed.
S at. C.1 F02F 3/90; F16F 9/00

US. CL 37-72 15 claims

Shock mounting arrangements for mounting one end means or rubber means can be substituted for the

of a rigid dredgc ladder and for mounting the holding spring means. One arrangement of the invention pro-

spud on a dredging barge or dredging platform. In the vides for mounting the dredge ladder for pivoting

ladder mounting. pivot pins are connected to one end movement about an axis at the rear of the barge. while

of the ladder for permitting pivotal movement of the another embodiment provides for pivotally mounting

ladder thereabout. Thc pivot pins arc supported in the ladder forwardly of the rear of the barge. In the

rigid housing structures attached to the barge struc- holding spud mounting. a vertically extending housing

ture. |lise housing structures include a plurality of is provided with radially extending springs for support-

coil springs opcratively engaging the pins and the rigid ing the holding spud in vertical position with respect

housing structure such that the pins are normally held to the barge. These springs permit limited radial

:;, :ixcd p b:hii hut are permitted ,i;nitcd radial movement to attenuate shifting shock forces caused

rniisement in rcsponse to dredging opration shock by winds and water swells.

forces transmitted by way of the ladder to the pin

means. Guide means can also be provided to limit the

motion of the pin means along a single plane extend-
ing perpendicularly to the pivot axis of the ladder. 7

Other shock absorbing means. such as hydraulic

3,960,722
OIL ADSORBENIT

Masami Tomihawa; Aklji Tsunoda; Kazubhia Kaneda; Hideo Keywords: Pollutant absorpcion; Pollutant,
Ohkawa. and Yualta Mothli, all of Chih, Japan, assignor mechanical removal
to Idesmsia, Ksen Kabuhi Kaisba (Idemitsa Kasa Co.,
Ltd.). Jpaia U.S. Cl. X.1. 210-DIG.26; 210-40; 210-502;

Coatimuadevi ofSer. Ne. 363.389, May 24, 1973, abandoned. 260-2.51A; 252-428
This appliclo Jm. 27, 1975, Sir. No. 544.301

Inst. CL2 C028 9102
U.S. CL 210-36 6 Clnis

An oil adsorbent comprising a plastic material for

eliminating oils present in or on the surface of water

through adsorption. Said adsorbent is produced by

foaming by a physical means polyethylene containing ..

30-80% by weight of at least one inorganic calcium 'U
compound selected from the group consisting of cal-

cium sulfite and calcium carbonate, to prepare a

foamy substance having a density of 0.06-0.10 g/cc

and then shaping the substance to have a network WW
structure.
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3,961,303
DEPTH CONTROLLERS WITH CONTROLLABLE
NEGATIVE AND UNCONTROLLABLE POSITIVE

LIFT.PRODUCING MEANS
John Lloyd Paitson, Houston. Tex., asignor to Western Geo- Keywords: Seismic streamer cable; Towed

physical Company of America, Houston. Tex. body depth control
Filed May 8, 1974. Set. No. 468.129

Ilt Ci.1 GOIV 1/00 U.S. C1. X.R. 114-2353U.S. CL 340-7 PC 30 Claims

A depth controller who e streamlined bod.y has only
negative variable lift-producing means. such as a pair
ot "anes that can produce a controllable downward
force. Embodied in the controller are also means pro.
vidine an uncontrollable upward force The vanes are
preterabl' mosable b translation or rotation ili d ln- .. _

gle plane, inclined relative to the horizontal. Depth -- -
control means are operatively coupled to retract the - -- -

vanes inward a the controller moves front the water
surface down to a reference depth. The uncontrollable
positive lift producing means return the controller ito
the desired depth 'should it fall below the reference
depth. E.ch coc troiler can be u.,cd to cffccti's el
maintain a 'seisnc 'streaner cable section al or near
the desired reference depth.

3,96 304
DECOUPLED HYDROPHONE WITH REDUCED

RESPONSE TO VIBRATION AND STRESS
CONCENTRATION

Henry P. Sakewefl, Jr., Old Saybok, Con. muigner to The eywords: Seitaltic hydrophons
Uaited States of Americ as Impe by the Secretary of
time Navy, wasmtaglo, D.C. U.S. Cl. X.L. 340-81.7; 340-10

Filed Oct. 21, 1974, Set. No. 316.330
lta. C1.2 GOIV 1/00, H048 13100: H04R 15/00

U.S CL 340-7 R 7 Claims

A pressure sensitive hydrophone assembly which pro.
vides an undiminshed acoustic sensitivity while dis. .v. A.

criminating against waves induced in the material sur.
rounding the hydrophone elements by flow and/or vi.
brational excitation. The hydrophone comprises a ce.
ramic element surrounded by a rigid barrier and anW
elastic material inside the rigid barrier which is con. I, : 7 .- 1 0e
structed to preclude the aunval of undesired forces at AV

the ceramic element.
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3,961.389
DETI REGULATING APPARATUS

Clauk W. Dove*1, Potomac; Frank Pewqrln, Silver Spring, and Keywords: Buoy, instrumented; 3uoy mooring
Daniel R. Toliver, Laurel. all of Md, anignors to The system
United States of America as represnted by the Secretary of
the Navy, Washingtoa, D.C.

Filed S". 9, 199, Sew. No. 856,414
lat. CL* 863B 21152

U.S. CL 9-8 R 4 Claims

Apparatus for automatically controlling the mooring
depth of a submerged buoyant body secured to an an-
chor by a mooring line contained within the anchor
having a power supply. a first potentiometer preset to -
a desired mooring depth and variable with the payout
of mooring line. a second potentiometer variable with
ambient water pressure for sensing the depth of the
anchor, and a null detector connected between the
slidable taps of the potentiometers and a mooring
line payout control system for actuating the payout
control system if there is an unbalance therebetween
in one. but only one. direction.

3,961,4 9
METHOD FOR PLACING A FLOATING STRUCTURE ON

THE SEA BED
Oilv Mo, Gronsuawveien 94, Nesbru, 1370 Ailier. Norway Keywords: Offshore caisson; Offshore con-

hiIon of Ser. No. 352.679, April 19, 1973. Pat. No. struction; Seabed foundation
3.911.667. This applicaion Oct. 18. 1974. Ser. No. 516,123
Clams priorty,appikadon NMorway. May 2, 1972,1541/70 U.S. C1. X.R. 61-50

Int. C1.2 E02 17/00
U.S. CL 61-46.5 2 Claims

A method of supporting a structure. such as a drilling
structure used in offshore oil activities. The structure
includes a caisson having at least one ballast cell and a
plurality of skirts extending downwardly below the
base of the caisson. The skirts define compartments
which are open at their lower ends. The structure is
floated to a location at sea and is then sunk. Ballast is , "
then introduced into the ballast cell to cause the skirts
to penetrate downwardly into deeper layers of sea bed
soil. The skirts thus form closed compartments. Sea \/ \l
water trapped within the compartments is then re-
moved and ballast is then removed from the ballast
cell to reduce the vertical load on the sea bed to a
load level such that the sea bed material does not fail.
Movement of the structure is primarily restrained by
adherence and friction between the sea bed and the
skirts and by temporary pressure differentials within
the closed compartments created by partial movement
of the structure.
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3,961,490
ANCHORAGE OF FLOATING STRUCTURES

Jean-Louis Corgnet. Boulogne Billancourt, France. assignor to Keywords: Offshore platform anchor; Off-
Compagnie Francaise des Petrole.. Paris, France shore platform, floating

Filed Dec. 23. 1974. Ser. No. 535,920
Claim- priorit .applicationCanada, ee. 2193. gq19 U.S. C1. X.R. 9-8P; 61-69R; 114-230;

France. Apr.- 30, 1974. 74.14934: Nov. 27. 1974. 74. 39s86 141-279; 141-387
int. CI.2 FO2D 21,',.0; 638 21/00; 065B 3i/4

U.S. Cl 61-46.5 53 Claims

A floating structure is anchored relative tn the seabed
by a rigid arm connected at one cnd to the structure
and at the other end to a member. preferably in the ..

form of an cnclosure and including a watertight cham- i-: - -

ber for personnel, for pivotal movement about respec- .
tive horizontal axes, the member is adapted to be re- , .-
leasably connected to an enclosure fixed in the sea- .?..... ,
bed, defines with the enclosure a chamber to be
placed at atmospheric pressure and is rotatable about I .. X l

a vertical axis relative to the enclosure. The arm may
include damper means. e.g. in the form of a jack or a ,.. " '
horizontal articulation of upper and lower arm parts.

3,961,491
PILE CONNECTING DEVICE

Anthony Lewis Reddaway. Windlesharn, and Frank Edward Keywords: Pile, concrete; Pile section
Young. Suton Courtenay, both of England. miasgors to connection
West's Piling and Comstn ction Coiipsy Limited, Great
Britain U.S. C1. X.R. 52-726; 52-731; 403-282;

Flied Mar. 14, 1975, Ser. No. 558.386 403-294
Claims priority, applbitin Uaited Kingdom. Mar. 14,

1974, 11427174
Inc. CL2 E02D 5130; F16B 7/00

U.S. C. 61-56 7 Clias

A pile co.icii5iii device ha~sviig a plurality of plate
mcnhrs each tdaptcd to he secured it) the end o a -
pile section and each having a recess extending in- "
wardly from its periphery, frame means for operatively ,/- -' -,

interconnecting said plate members, a further plurality 'p
of plate members each adapted to be secured to the
end of a further pile section and each having a recess , I

extending inwardly from its periphery. and a further -
frame means, for operatively interconnecting said fur-
ther plate members, each plate member prior to con-
nection in with their recess registering, and a longitu-
dinal pin substantially i-shaped in cross-section
adapted to be inserted and retained in each pair of
registering recesses, the underfaces of the heads of the
pin bearing against the outer surfaces of the abutting
plate members.
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3,961,593
DOCK FENDER ASSEMBLY

Joseph E. Matthews, 4017 N. Witchduck, Virginia Beach, Va. Keywords: Pier fender; Small-craft mooring
234$5 device

Filed May 30, 1975, Ser. No. 582,138

.t. C1.1 8638 59102 U.S. C1. X.R. 61-48U.S. Cl. 114-219 i Claim

A dock fender for application to an impact deck with
a top and a side his in upper wall attached to the top
and a fender portion. An internal lip and a base 7 -.

contact the side, and the fender defines a flexation
chanitvr.

3,961,863
WATER ACTION POWERED PUMP

Lee Exeklel Hooper, Ill 11 Sandpiper Road, Tampa, Oin. Keywords: Power, wave; Pump
33609

Filed Jan. 13, 1975. Ser. No. 540,544 U.S. Cl. X.R. 60-499; 60-501; 92-39; 92-42;
int. CI.? P0415 1710 2-C 904;29-5

U.S. Cl. 417-334 17 Claims 92-44; 290-42; 290-53

Method and apparatus wherein complex multiplanar and adapted for delivering the pumped fluid to the
sur'ace motion of the sea or other fluid body is con- collector tube. To maximize sensitivity of the appara-
verted into usable energy. One embodiment of the ap- tus and minimize vulnerability to damage the fluid car-
paratus comprises a pair- of flexible tubular pumping rying collector tube is maintained below the surface of
elements that pump a fluid, such as sea water, to load the water and the apparatus is provided with an anti-
such as a storage means or an energy converter such fouling coating to prevent such resistance as barnacle
as a turbine driven prime mover. The apparatus makes build-up.
use of multiplanar waves and surface currents that axi-
ally flex the pumping elements to provide hydraulic or
pneumatic pressure for pumping the water. Floats dis-
tributed along the pumping elements support the ap-
paratus horizontally at the surface of the sea and act
as a breakwater. Lever arm struts, attached to the
floats, are coupled together with swivel connector . ',/ L's ", / -
linkage to form a flexible beam or truss structure that ' /
permits the pumping elements to (Iex amxatly si com- " /T.,

plex wave systems and currents apply natural multipla- A
nar forces to the floats. Protective chord segments, If

connected between adjacent strut ends, act as an cx-
pansion curb to prevent the pumping elements from /
flexing or expanding excessively due to strong surface -' ,
currents and waves. Output tube segments connected "
to outlet valves on the pumping elements direct , "-------,---.
pumped fluid to a collector tube for transfer to the
load. The output tube segments may be formed of
flexible tubing or the lever arm struts may be tubular
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3,962,083
APPARATUS AND MIETHOD FOR PROTECTING A

SHORELINE AGAINST CONTAMINATION FROM AN OIL
SPILL

lax Goldman, Latda, N.Y.. ailnor to RRC Intrational, Keywords; Fabric mat; Pollutant absorption;
Inc., Latham. NY. Pollutant, nechanical removal;

Continuation of Set. No. 417,4"8, Noy. 19, 1973, abandoned. Wave absorber beach
ThLis applicatio Feb. 27, 1975, Ser. No. 553,592
Int. Cl.'BOID 41J02; C02B 9102; E021 15104

U.S. Cl. 210-19 24Claims U.S. Cl. X.R. 210-242AS; 21O-DtG.26

Arrparatus for ireatin a 'horcinc ic ainst contamini-
tin trom an oil pil on adjaccnt waters comprising a
first vehicle for laying down a web of oil absorbing
mnaterial on .aid snore lnc and tabang up said web after
it has .ih)rhud oil. a scond %chi.cle for transporting
said first vehicle and said webs to the area of said
shorchnc, and a third vehicle for sioring oil extracted--.,
from said web by extraction mechanism on said lirst " -

(

vehicle. An all-terrain vehicle for laying a web of oil
absorbing material on a shoreline including ak vehicle
body supported by a plurality of wheels, means on said .. - ,

body for supporting a coiled web of said oil absorb~ing :A-z;~;,I '

material and (or guiding said web onto said shoreline,
and mems for coiling said wet kizt onto the kehicle
and ,\tra,;,ir. oil therefrom. A mchod of tr,ating a
shoreline against contamination from an oil spill com-
prising the steps of transporting a web laying vehicle
and a plurality of oil absorbing webs to said snoreline.
causing said web laying vehicle to lay said oil absorb-
ing webs onto said shoreline, taking up said oil absorb-
ing webs and extracting oil from them, and conveying
said extracted oil away from said shoreline. A web for
use in absorbing oil deposited on a shoreline including
spaced layers of plastic netting confining shredded
polyolefin fibers therebetween.

JUNE 15, 1976

3,962A03
DREDGING HEAD

Charles F. O'Bria, Galden Valley, Mlnn, aflageor to National Keywords: Dredge, cutterhead; Dredge intake;
Car Rental Syem. Inc. Mlneapolis, Min. Pump; Water plant removal

Filed Oct. 18, 1974, Set. No. 515,992
lt CVI. OlF 3192, 3194. 3106 $G 33100 U.S'. C1. X.R. 37-439; 37-57; 37-189; 56-294;

U.S. CI. 37-66 8 Clims 198-217; 299-87

A dredging apparatus having an improved dredging
head in which the suction pump and drive motors for
the same are mounted adjacent the clean-out and cut-
ting augers for increased pumping efficiency. The au-
gers include a cooperating plurality of cutting teeth A .-

mounted peripherally on the flighting of the auger and
extending spiratly along the same to provide for a con-
tinujl shearing cutting surface in a line parallel to the
rotational shaft of the augers for more efficient cutting
of the fibrous materials. a- . t,5. --!' -i



3,962,875
OIL FENCE HAVING A LIMITED FLEXIBILITY

Kuninorl Aramaki; Yasuharu Kawaguchi, both of Yokohama, Keywords: Pollutant collection; Pollutant,
and Hiroshi Kawakami, Kamakura, all of Japan, assignors surface barrier
to Brldgestone Tire Company Limited, Tokyo, Japan

Continuation ol Ser. No. 373,222, June 25, 1973, Pat. No.
3,867,317. This application Oct. 23, 1974. Ser. No. 517,576

Claims priority, application Japan, June 29, 1972,47-64431-4

US. Cf. 61-1 F 2 Claims

An oil fence having a unidirectional flexibility, corn-
prising a pluraiity o, rigid floats which arc swingably/-: 1l / " --

connected by hinge means. Planar skirts are con- /0
nected to the floats so as to define at least one contin-
uous oil fence wail thereby.

3,962,877
OFF-SHORE POWER PLANT

Peter Schlemichen, Hunxe, Germany, assignor to Deutsche Keywords: Electrical generator; Offshore
Babcock & Wilcox Akticngeselhschaft, Oberhausen, Ger- platform, fixed
many

Filed Mar. 6, 1975, Ser. No. SSS,898 U.S. Cl. X.R. 60-39.183; 114-.SR
Claims priority, application Germany, Mar. 16, 1974,

2412662
tot. Cl.

2 
F02C 7/08, EO2B 17/00; B63B 35/02

U.S. Cf. 61-46.5 9 Claims

An of-shurc power plant in -,ch the steam gencra-
tors of the power plant are located within the support
structure carrming the components of the power plant.
The steam generator is operated with superpressure in t-f.
the combustion chamber. A gas turbine is connected ./

to the flue gas smoke stack of the combustion chain-/
ber. and a steam turbine is connected to the steam
duct of the chamber. The support structure holding
the steam generator carries a platform with several
decks. The water treatment and gas purification
equipment is located on the lower deck, whereas the
upper deck carries the turbines and the generators.

3,962.9-,t
STABILIZATION OF.MARTi1E STRUCTURES Keywords: Offshore platform, fixed;

Frode Johan Hansen. Kingstood. Enteland. Is.sifmnr to Red- Seabed foundation; Seabed
path Dorman Long (Norh Sea) Limited, Bedford, England S eatnt

Filed July 17, 1974, Ser. No. 489.392 soil treatment

Claims priority. application United Kingdom, July 20, 1973, U.S. Cl. X.R. 61-46
34"0173; Oct. 9, 1973, 47095173

Int. CL E028 17100
U.S. CL 61-46-5 11 Claims a

A mrantime assembly incorporating a foundation raft --..-
for founding, or when founded, on a sea bed. and hay- - .. 1--"
ing venting means responsive to the movement of --- 77
waves whereby pore pressure at at least one point be-
neath the raft is reduced with respect to the hydro- -- ".-
static pressure appropriate to the external depth of
water below the mean level of water in which the raft 2X ?2
is (to be) founded.
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3,962,880
COLUMNS FOR PLATFORMS, PIERS, CAUSEWAYS AND

THE LIKE, AND METHOD OF ERECTING SAME
Rud J. abor, N. Mountain Ave., Bound Brook, NJ. 08805 Keywords: Offshore caisson; Offshore con-Filed Aug. S, 1974, Ser. No. 494,705 struction; Offshore platform,

US.Int. C E02D 724 6 Claims leg; Pile driver, water jet

Hollow casings containing a plurality of vertical com- U.S. Cl. X.R. 61-52
partments are towed or floated to an erection site
whesre they are filled with concrete ur removable pillar
members to form respectively. permanent or tempo-
rary columns for supporting drill platforms, piers. etc.
First chains or weights arc placed in one compartment
of a Casing to erect it without flooding, and then con-
crete or rcmoaihlc pillar sections are placed in a see-
ond compartment while compressed air is supplied 0-i --3
through a third cotpartmcnt underneath the casing to
blow the sand on the bottom of the body of water
away to permit the casing to embed itself in the floor
of the body of water. Additional concrete or chains,
for permanent and temporary columns, respectively.
may be added to the several compartments, including
that which contained the compressed air iine. usually
after the removal of the line therefrom, to anchor the
column firmly in place.

3,962,982FAIRINGS FOR CABLES FOR TIlE TOWING OF AN
IMMERSED BODY

Jean A. R. Marchay, Bourg-la-Reine, and Andre Y. C. Le- Keywords: Towing cable
lievr, Meudon. both of France, assignors to Etat Francais,
Frane

Filed Jan. 28, 19,75, Se'. No. 544,681
Claims priority, applicalton Franca, Mar. 19, 1974,

74.09161 X r
Int. CI.2 863B 21100

U.S. CL 114-2.35 F 13 Claims
A first lainng element, placed around a tow cable, is . '
truncated along its trailing edge by a bevel which is
inclined to the plane of symmetry of the element. Sec-
ond fairing elements on each side of the first fairing
element are also truncated by bevels which are sym-
metrical to the plane of symmetry of the second fair-
ing element but oppositely inclined. The truncation of
the trailing edge of the fairing elements may also be
defined by a surface which is symmetrical with respect
to the plane of symmetry of the element and has a
concavity directed outwards. The truncation may fur-
thermore be defined by a surface perpendicular to axis
of symmetry of the fairing element.
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3,963,617
RETRIEVAL MEANS FOR A FLOATING LIQUID

SPILLING
William P. Kirk, 22 Glenhaven Circle. Saco, Maine 04072, and Keywords: Pollutant collection; Pollutant,

Dwight W. Reynolds, R.F.D. 1. Box 49, Pownal, Maine surface barrier
04069

Filed Jan. 22, 1975. Ser. No. 543,169 U.S. C1. X.R. 61-1R; 210-DIG.25
Int. Cl.' E02H 15104

U.S. Cl. 210-242 S 12 Claims

A l1,ihic hect ha~ing weight means adapted for

spreading the sheet over a liquid spilling and causing it
to collap%e into a floating position, thereby confining
and concentrating a quantity of the spilling. The sheet \

has central flotation means and a vent for release of
cntrapped air. at

3,94,184
METHOD OF REMOVING MATERIAL FROM A BED OF

A BODY OF WATER
Thomas A. Mathieu, 2204 Justice, Office A. Monroe, La. Keywords: Dredge, suction; Dredge propul-

71201 sion; Seabed trencher
Division of Ser. No. 373,140, June 25, 1973, Pat. No.

3,885,331. This applieation Apr. 21, 197S, Ser. No. $69,924 U.S. C1. X.R. 37-63; 37-78; 114-1.51; 1.51-12R
In. CI. EO2F 3188; 863H 11104

U.S. Cl. 37-195 . 10 Claims

A novel method of removing material from the bed of
a pond, lake or like body of water utilizing a floating
hull having a bow and stern by drawing water from the
body of water at a point closely adjacent the hull,
forming the drawn water into a plurality of generally
parallel pressurized streams inclined to the horizontal
directed rearwardly from the stem, releasing the pres-
surized streams in the body of water at points substan- -...:_:._-

tially removed and generally equidistant from the hull " -- ,-
and adjacent the material thereby creating a material-
water admixture and simultaneously propelling the -.
hull in a forward bow leading direction, withdrawing
the material-water admixture from the body of water,
and additionally forming the drawn water into two ad-
ditional pressurized streams which are selectively re-
leased in the body of water at points sidewise removed
from the hull adjacent the bow and below the water
surface for steering the hull during its forward stem-
leading motion.
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3,96.264
WAVE-ACTION UNDERSEA-DRILLING RIG

lichaei G. Tomatene, cln Amanda Machine Corp.. 285 Oak Keywords: Pile driver, impact; Power, wave;
Neck Lane, West Islip, N.Y. 11795 Sampler, power supply; Sampler,

Continuation-in-parl uf Str. No. 4S7.07S, April I. 1974. rhis seabed-drilled core
application Oct. I t. 1974, _er. No. 514,004

Int. Cl.1 E02B 900: F16C I//0 U.S. C1. X.R. 24-114.5; 24-11SR; 60-398;
U.S. CI. 61-20 20 Claims 290-53; 294-IR; 417-333

In a preferreo embootment, a c~amping structure is
mounted around a drziling-bit tuoc and strc:ured ture mpar.s rotary moton to the iutcr-cyhndrical-
for permitting the clamping structure to rotate in surface structure, and mounted intimately to andaround 

the 
cylindrical 

tubular 

structure 

there 
being

counter-c!ockwise direction slidably around the drill- sphericaily-shaped float having a large mass and defin-
ing-bit tube and to permit the clamping structure to ing in a substantially horizontal plane and extending
slide upwardly on the drilling-bit tube but to bring around the periphery of the spherical shape thereof
about a clamping and gripping of the drilling-bit tubewhenever the clamping structure has clock-wise and- consecutive serially acranged uprightly-extending tur-whenvertheclaripng trucurehasclok-wse nd- bine-blade structures positioned and shaped such that/or downward force imparted thereto relative to a sta- bane-urde s rce ositio nebade sucthat
tionary state of the drilling-bit tube such that clock- water-current force on the turbine-blade structures
wise and or downwzrd force on the c~amping structure imparts a clockwise motion to the float.
ser~es to rotate the driling tube in a clockwise direc-
tion cnd,or to press and move downwardly the drill- Y9
in-hit l'C. and mntmate with the clamring structure .
therc -,ins an -uter-cy indrical-surfi.ce structure hav-
ing helical female grooves extending angularly down-
wardly in each of clockwise and counter-clockwise di-
rections. and there being a circumscribing cylindrical -z-- __

tubular structure having radially-inwardly extending , li d
fIlnger-projections shaped for having their respective , '. ',d 43

distal inner ends ride slidably mateably within the heli-
cal female grooves such that upward and downward
iternate movements of the cyiindrical tubular struc-

3,964,424
INFLUENCE DETECTING GEAR WITH IMPROVED

TOWING CHA RACTERISTICS
Julius Hagemann. Panama City. Fla.. assigor to The United Keywords: Instrument, seabed in situ; Insrru-

States of America as represented by the Secretary of the ment, rowed; Seabed property
Navy, Washington, D.C. masurement; Towing cable

Filed Apr. 2. 1958, Ser. No. 726,019
IntL CL B63B 2.156 U.S. C1. X.R, 340-3T

U.S. CI. 114-235 B 4 Claims

1. A towable detecting gear adapted for dragging over
a water-submerged surface comprising a tail portion, a
towing cable having its trailing end enclosed in a tail
portion and having at least one insulated conductor, a
weight member secured to said cable at the forward
end of the tail portion and having sufficient negative " _
buoyancy to drag along said submerged surface when -'W -

under tow, a plurality of detecting devices disposed at
intervals along the cable in said tail portion and in
electrical communication with a conductor therein.
said detecting devices being substantially larger in
cross section than the diameter of said cable, a layer
of buoyant material surrounding said cable between
said devices and having a thickness such that its diam-
eter is at least equal to the diameter of said detecting
devices, and an outer covering of wear resistant flexi-
ble material enclosing said tail portion.
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3,965,364
WAVE GENERATOR

Manfred Wallace Gustafson, Gamla Fegerstavagen 4, and Keywords: Electrical generator; Power, wave

Kaj-Ragnor Loqvist, Regnbagsvagen 40. both of 773 00
Fallersts. Sweden U.S. C1. X.R. 415-7; 417-331

Filed June 10, 1974, Ser. No. 478,145
Claims priority, application Sweden, June 18, 1973,

7308523
tot. C.' F038 13/10

U.S. Cl. 290-53 7 ClAims '. ",,

A device for utilizing energy stored in wave motion. A

buoyant body on the water surface is anchored so as

to permit free, unrestricted vertical movement when "'

acted upon by a heaving wave. An energy collecting v
s

:

member connected to the buoyant body and including
propeller blades is located at a depth where the water
is not subjected to the vertical wave motion.

3,965,36S
POWER GENERATING MACHINE ACTUATED BY

OCEAN SWELLS
Edward L. Parr, 301 N. Coyamnaca, El Caon. Calif. 92020 Keywords: Electrical generator; Power, wave

Filed Jan. 14. 1975. Ser. No. 540.89

Int. Cl.2 1033 /3112; B63H 1139 U.S. Cl.. X.R. 60-507; 290-42; 416-85; 417-61
U.S. CI. 290-53 15 Claims

A power gencrating machine which is actuated by the

continuous swells occurring in the ocean. The ma-

chine is supported on a pair of spaced main floats, be-

tween which is a power float connected to a linkage,3
which allows the power float to reciprocate vertically
with the passing swells. A flywheel is driven through a

one way clutch connected to the float linkage to drive

an electrical generator, the linkage also being coupled "r. "L"
to an air compressor. Sensing floats pivotally attached.-
to the main float support structure detect the contour ' "

of the swells and, through associated drive means.
cause the spacing of the rmain floats to be adjusted to
the existing swells crest spacing for maximum
efficiency.

JUNE 29, 1976

3,965,679
WAVE ENERGY MACHINE

Erasmus J. Paradiso, R.F.D. No. 1, West Ednesten. N.Y. Keywords: Power, wave

13485
Filed June 14, 1974, Set. No. 479,545 U.S. C1. X.R. 415-2

Int. CI.$ FI6H 41104
U.S. Ct. 60-398 S Claims

A device for utilizing wave energy that is otherwise
lost. or spent in !roding shore lines and/or shore facili-
ties, having a combined trough-turbine arrangement is

disclosed. Inclined ramp means, curved and triangular
deflectors, bucket-wheel combinations, and turbine
guards combine with a flywheel to provide smooth-
flowing power from wave energy. The interrela-

tionships of the various parts reduces turbulence and
increases the thrust of an incoming volume of wave
energy. to rotate a shaft from which power can be
derived.
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3.965.364
WAVE GENERATOR

Manfred Wallace Gustafson, Gamsa Fagerstavagen 4, and Keywords: Electrical generator; Power, wave

Kaj.Ragnar Loqvist, Regagllsvagen 40, both *1 773 00
Fagersta. Sweden U.S. Cl. X.R. 415-7; 417-331

Filed June 10, 1974, Ser. No. 478,145
Claims priority, application Sweden, June 18, 1973,

7308523
Int. CI. F038 1310

U.S. Cl. 290-53 7 Ctsims m ,

A device for utilizing energy stored in wave motion. A

buoyant body on the water surface is anchored so as

to permit free, unrestricted vertical movement when tC

acted upon by a heaving wave. An energy collecting
member connected to the buoyant body and including
propeller bladei is located at a depth where the water
is not subjected to the vertical wave motion.

3,965,36S
POWER GENERATING MACHINE ACTUATED BY

OCEAN SWELLS

Edward L. Part, 301 N. Cuyamaca, El Cajon, Calif. 92020 Keywords: Electrical generator; Power, wave
Filed Jan. 14, 1975, Set. No. 540,889

Int. CI.1 F035 13112; B63H 1133 U.S. Cl. X.R. 60-507; 290-42: 416-85; 417-61

U.S. Cl. 290-S53 15 Claims

A power generating machine which is actuated by the

continuous swells occurring in the ocean. The ma-
chine is supported on a pair of spaced main floats, be-

tween which is a power float connected to a linkage t.' -

which allows the power float to reciprocate vertically 4.. , -

with the passing swells. A flywheel is driven through a
one way clutch connected to the float linkage to drive .' ,'

an electrical generator, the linkage also being coupled
to an air compressor. Sensing floats pivotally attached -

to the main float support structure detect the contour

of the swells and, through associated drive means,
cause the spacing of the main floats to be adjusted to
the existing swells crest spacing for maximum
efficiency.

JUU 29, 1976

3,965,679
WAVE ENERGY MACHINE

Erasmus J. Paradho, R.F.D. No. I, West Edmeston, N.Y. Keywords: Poer, wave

13485
Filed June 14, 1974. Ser. No. 479.545 U.S. Cl. X.R. 41.-2

Int. CI FI6H 41104
US. Ci. 60-398 5 Claims

A device for utilizing wave energy that is otherwise J
lost. or spent in eroding shore lines and/or shore facili- 40
ties, having a combined trough-turbine arrangement is

disclosed. Inclined ramp means, curved and triangular
deflectors. bucket-wheel combinations, and turbine
guards combine with a flywheel to provide smooth-
flowing power from wave energy. The interrela-
tionships of the various parts reduces turbulence and

increases the thrust of an incoming volume of wave

energy, to rotate a shaft from which power can be
derived.
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3.965,687
APPARATUS FOR ANCHORING A STRUCTURE TO THE

FLOOR OF A BODY OF WATER
Clarence W. Shaw. Metairle. La., assignor to J. Ray McDer- Keywords: Offshore caisson; Offshore plat-

molt & Co.. Inc., New Orleans. La. form anchor; ?ile driver, water Jet
Filed Aug. 15, 1974, Ser. No. 497,629

Int. CI. EO2D 7/24.27152 U.S. Cl. X.R. 37-57; 61-53.74; 61-82
U.S. CI. 61-46 S Claims

An apparatus lir anchoring a structure, such as a dril-
ling platform, to a foor of a hodv of water has a mov-
able jet nozzle operably disposed in a chamber which 0-
is lowered to the floor of a body of water. The jet noz- ,
zle is operable to slurry a portion of the floor underly-
ing the chamber, and a pump is provided to evacuate
the slurried portion of the floor to provide an excava-
tion into which the apparatus may be lowered. An- -

other pump may depressurize the chamber to provide
a pressure differential to hydrostatically urge the ap-
paratus towards the floor of the body of water. d

3.965,688
UNDERWATER STRUCTURES, IN PARTICULAR FOR

UNDERWATER DRILLING OPERATIONS
Peter Jimsm. Bouleine. Frsace. asmlner to C. G. Doria, Paris, Keywords: Offshore platform, fixed; Seabed

France foundation
Filed July 24. 1974, Ser. No. 491,570

Claims priority, application France, July 25, 1973. U.S. C1. X.R. 61-52
73.27245

In. CI.' E02D 27/00
U.S. CL 61-50 9 Claims

A structure designed to rest upon the bed of a body of
water. in particular to support fixcu installations such
a's an tiff-shore drilling platform. comprising a central
cavity without a base and surrounded by a double ver-
tical wall spaced apart by vertical partitions, prefer-
ably of cylindrical shape, forming a plurality of coin-
partments provided with bases at their bottom ends
and extending above the double wall.
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3,966,597
OIL OR ORGANIC SOLVENT-ABSORBENT

Akira Omor; Isao Okamura; Tadasi Imoto, all of Sagamihara, Keyvords: Pollutant absorption
and Takayuki Katoh, Tokyo. all of Japan, asalgnors to Teljin
Limited, Osalln, Japan U.S. Cl. X.R. 156-85; 156-229; 156-244;
Continuation-in-part of Ser. No. 360,534, May 15, 1973, 210-DIG.21; 260-2.5E; 264-51; 264-2101;

abandoned, which is a continuation-n-part of Set. No. 264-230; 264-237; 264-282; 264-OIG.8;
136,11, April 22,1971, abandoned. This application De. S, 264-DIG.47; 428-253; 428-31.5

1974, Ser. No. 529,907
Claims priority, application Japan, July 28, 1970,45-65893

[nt. Cl.' B01D 15102; B29D 27100; B32B 31114
U.S. CI. 210-39 Z7 Claims

An oil or organic solvent-absorbent is prepared by cx-
truding a molten thermoplastic resinous polymer
blend of polystyrene and polyethylene containing a
foaming agent through a die having a slit aperture of
0.] - 1.0 mm width, quenching the extrudate at the
die exit to a temperature below the glass transition
point of the resinous blend, drafting the extrudate at a ' 3
draft ratio from the maximum draft ratio possible
uncer the operating conditions to one-third the maxi-
mum draft ratio, laminating at least two sheets of the
resulting unopcned, sheet-like reticulated structure
having numerous non-continuous cracks along one di-
rection so that the direction of the cracks of each such
sheet is the same, pulling the laminate in a direction
perpendicular to the direction of the cracks to sepa-
rate the constituent fibers from each other, and crimp-
ing the opened, sheet-like laminate either alone or to-
gether with at least one other sheet-like material; a
process for removing oil or organic solvents with the
absorbent product.

3,966.613
APPARATUS FOR SPILLING RETRIEVAL

William P. Kirk, 22 Glenhaven CIrcle, Saco, Maine 04072, and Keyvords: Pollutant coLlection; PoLlutart
Dwight W. Reynolds, R.F.D. 1, Box 49, Pownal, Maine removal watercraft
04069

Filed Jan. 22. 1975, See. No. 543,170 U.S. Cl. X.R. 210-DIG.25
Int. CL' E02B 13104

U.S. CL 210-242 7 Claims

A catamaran with pivotal fore and aft gates defining a
well. When moved through a floating liquid spilling
with the fore gate open the well collects spilling. The
collected spilling may be pumped directly into a tank... a

Also, the catamaran is equipped with means to deploy - -
a collapsible, floatable retrieval sheet over and into
the well to confine the collected spilling, the aft gate
being then opened to set the sheet adrift. A peripheral
barrier of air bubbles concentrates the oil toward the , "g
center of the well.
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3,966,614
OIL SPILL CLEANUP SYSTEM

Ray R. Ayers, Houston, Tex., assignor to Shell Oil Company, Keywords: Pollutant collection; Pollutant
Houston, Tex. removal watercraft; rallucant,

Coottitation ot Set. No. 292,028, Sept. 25. 1972. abandoned, suction removal
which is a continuaton-in-parl of Set. No. 225.987. Feb. 14,
1972, abandoned. This application July 29, 1974, Ser. No. U.S. Cl. X.R. 210-DIG.25

492.556
Inlt. Cf.' E02B 15104

U.S. Cl. 0.10-242 R 14 Ctaims

Skimmer for removing oil from the surface of a body
of water %hich is articulated from front to rear to be
%%ave comformable and/or has a quiescent collection
zone formed bv bottom and/or forward baffles. Flexi.
ble skimming head for use with or independently of
the ,lxove nkinmtcr composed of a foraminous sheet - .

haviog an integral chevron flow pattern on its upper - -.

,,urlae: tl.taing ~kinming head for use similar to the
l1rc ti ig head willh a central. axially vertically anyl - ,.

able Coiic or other con igurationt fornting a suctin
loutLflh. lii m for use with or -independently of the
,toomc skimmer %'hich is compowed of converging dou-
ble boonis. Storagc capacity for oil collected by the
above skimmer or otherwise composed of onboard
and/or offboard membranes.

3,966.615
OIL COLLECTION BARGE

Sigyald L. Petchal, and Richard K. Petchul, both of 1380 SW. Keywords: Pollutant reoval watercraft;
37th Are., Plantatl. Fla. 33314 Pollutant, suction removal

Filed juue 2S. 1974, Set. No. 483,018
let. C.' EO2BI1/0

"  U.S. Cl. X.R. 210-DZG.25
U.S. Cl. 210-242 R S Claims

A device which collects and then contains and con-
centrateS oil spills on the surface of water. This action
is affected by the flow of water and oil relative to a
channel with an adjustable water and oil intake funnel
at the forward end, an oil blockage wall at the rear, an.
adjustable flow splitter at the rear. a water vent at the
rear bottom, and an adjustable vent plate at the rear
bottom. These devices enable the operation of said ac- , " " "

lion over large areas in a minimum of time and do so
even given an adverse sea state.
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3,967,393
UNDERWATER SOLIDS COLLECTING APPARATUS

Ralph Alan Nixon. Hamilton. Scotland, assignor to TheSetre- Keywords: Dredge, suction; Offshore platform
tary of State for Trade and Industry in Her Britannic Majes- anchor
ty's Gavetrnment of the United Kingdom of Great Britain and
Northern Ireland. London, England U.S. Ci. X.. 37-61; 37-DIG.8; 210-170

Filed Mar. 21, 1974. Ser. No. 453.638
Claims priority, application United Kingdom, July 4. 1973.

31935/73
Inc. CL

2 
E02F 3/88

U.S. CL 37-58 3 Claims

The invention concerns an apparatus for collecting
solids from the bed of a liquid or for establishing an
anchorage in the bed of a liquid. The apparatus corn-
prises essentially a substantially hollow structure into 3

which solids from the liquid bed are induced as solids

in liquid suspension. In the case of the apparatus being
used for the collection of solids the structure is raised
to the surface of the liquid for the solids to be har-4
vested. When the apparatus is being used as an an-
choring aevice the design is modOified such that as sol-
ids from the liquid bed are induced into the substan.
tially hollow structure they fill or partially fill the
structure when then proceeds to bury itself into the
liquid bed thereby establishing an anchorage.

3,967.,449
OCEAN THERMAL GRADIENT POWER PLANT

Earl J. Beck. 3045 Grove St., Ventura, Cali. 93003 Keywords: Power, submerged source
Filed May 29, 197S, Ser. No. 582,017

C 0 t. CL. F03G 7/04 U.S. C1. X.R. 60-398
U.S. CL 60-Mt 50 Claims

An ocean thermal gradient power plant utilizing the
concept of converting the potential and/or kinetic en-
ergy developed as a low pressure, high specific volume
steam to a hydraulic or kinetic working head in seawa-
ter. The plant comprises a hull having a pair of air-
evacuated, partially submerged compartments therein,
Each compartment contains a static hydraulic head
and is interconnected with the other compartment
above the level of the static hydraulic heads. One
compartment contains a steam-lift pump which, in ad.
dition to the static head therein, creates a hydraulic "
working head therein. The water from the hydraulic
working head drives a turbine and then exits the com-
partment to an intermediate depth. Steam from the
steam-lift pump is drawn into the other compartment
where it is condensed by a barometric condenser. The
water in this compartment exits via a pipe extending ,

from the level of the static hydraulic head to an inter-
mediate depth. A Taylor compressor is located at the
orifice of the pipe to remove any collected air from
the system.
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3.967.456
SEALING DEVICES

William Bendy Stoem. Norwich, England, assignor to Deep Sea Keywords: Groutinig; Pile, structure con-
Grouting Packers, Inc.. Houston,' te. nection

Filed Nov. 14, 1974, Ser. No. 523,803
Claims priority, application United Kingdom. 'Nov 19. 1973, U. S. Cl. X.RP. 277- 34; 285-18

5.3645/73. Mar. S. 1974. 9886/74
Int. Cl.1 E02D 5/34, F16J I1jNt

U.S. CL 61-46 22 Claims

.A scealing devie for wealing the gap btween a tulthar
leg or a tubular pilin can and a pile passing there-_________________________

the scaling device comprising a first part in the form___L

of an annular scaling clement and a second part,
through which the pile can pass, in the form of an an-
nular protective guard for the scaling element, both "-4r
parts being coaxial with the leg or can, the guard, be-
fore a seal is made with the pile, lying between the ,
scaling clement and the pile, there being means pro- "I
vided which, in use, enable such relative movement in__ ,p;
an axtial direction between the guard and the sealing .

element, that the guard no longer protects the sealing
element which is thus free to make scaling contact be-
tween the pile arnd the leg or can.

3.967.457
SELF-ELEVATING OFFSHORE DRILLING UNIT LEGS

Peter M4. Levis. Neqstoon, Tea.. assignair to Engineering Tech. Keywords: Offshore platform, Jack up; Off-
inwlegy Analyaia, Inc. Hoton. Tax shore platform, leg

Filed Jualy 11, 1974, Ser. No4. 487.574
tat. CLI E028 17/00; F16H 19104 U.S. Cl. X.R. 52-731; 61-53; 74-19; 234-106

U.S. CL. 61-46.S 17 Chainsa

Leg apparatus for an offshore drilling unit of the self-
elevating type having a floatable hull and a plurality of
legs movable from a raised position, in which the legs-
are supported by the hull in a body of water, to a low- -

ered postiolf. in which the hull is supported by the
legs on the floor of the body of water. The legs may
compie a plurality of mutually parallel tubular chord4
members rigidly interconnected by structural bracing
memlbers. The tubuLar chord meinbets may comprise
an elongated bibufar body. and an eloviaede plae.

mmeWhe longitudinal axis coincide. with the
axis of the tublar body, riil connected to aaid

dmi wn he iNrio of the Wxbulr body.
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3.967,56
MARINE APPARATUS HAVING TELESCOPIC LEGS

Ralph I- Scal. Besamont, Ta- assignor to Bethlehem Steel Keywords: Offshore platform, Jack up

Corporation. Bethem, Pa.
iled No., 14, 1974. Setr No. SZ3,934 U.S. Cl. X.R. 254-105

lt. CL
t E029 17100

U.S. 0. 61-46.5 26 Claims

A mubile marine apparatus has a platform, telescopic
legs for supporting the platform, each telescopic leg
having at least one inner section slidably mounted
within an outer section, a frame member attached to

the lower ends of the outer sections, a mat attached to

the lower ends of the inner sections, locking means to

selectively restrain relative movement between the

sections and a jacking mechanism on the platform for

selectively effecting or restraining relative movement

between the platform and the sections and between
the sections.

3,967,569
FILATING DOCK

M"" I- Sheler. Jr., 81 Calpso Sheeoes Ignacio, Calif. Keywords: Pier, floating; Small-craft pier
9944t7

Filed Dat 30, 1974, Ser. No. 531,602
it. CL' 663B 35)38

U.&a.1i14-.JF 12 Chlat

A floating wharf structure has a plurality of adjacent
arranged interconnected float units, each float unit , ,

comprisintg an enclosed substantially rectangular shell 1 ~-
structure. A device for interconnecting the float units

comprises flange structures projecting front the sides
of the float units having horizontal top and bottom

mounting surfaces which cooperate with upper and

lower stringers mounted respectively against the top

and bottom mounting surfacM of the tfange structures.

These stringers extend loiptudinally along a portion
or te ftlns structures of at least two adjacent float
units. Fastening devices vertically extend drough said
flanle uc es and the upper and lower uringe. for
mwurig upper stmnge ln, ge stuctures md lowe
subeisri e iogther at eom esion.
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3.967,570
FLOATING DOCK BOAT LIFT

C. C. Bradfield, 175 E. Elmnview. San Antonio, Tex. 78209 Keywords: Small-craft Launcher; Smal-craft
Continauise-i.part of Ser. No. 455.128, MA&rh 27, 1975, service structure
abandoned. This appliction Jui.y 7, 1975, Scr. No. 593.329

Int. CI.' 863C 1.06 U.S. Cl. X.R. 61-65
U.S. CI. 114-45 6 Claims

A floating dock h-.t lift comprimes a~ tla deck anid as
r;arent trucurc :41 \shlh the dcuk is hingcd '[he 're,"
end of the deck ,ver-lics a variahle huoyiincy chimlcr
e1nlilielltiiig liv pipes or hoes to all ilet or pump "S q4 ,

on or near the parent structure and to an air release
valve on or near the deck. Alternately, air venting. for
buoyancy control in under-deck compartments, may
be faciiitated through valves at each compartment.
,The deck is provided with a combination metal and
wood boat-supporting keel brace and underlying rein-
forcement members.

3.967.675
METHOD AND DEVICE FOR EXPLOITING THE

GEOTHERMAL ENERGY IN A SUBMARINE VOLCANO Keywords: Offshore construction; Offshore
Hans Chriser Goocgii. Stockholm, Sweden. assignor to AS platfotrm, fixed; Power, submerged

Hydra Betom.i Sbockhlm,. Sweden source
Filed Apr. 7, 1975, See. No. 565.611

Claims priorty,ppickamdeSwed. Apr. 8,1974, 7404701 U.S. Cl. X.R. 165-45; 166-302
tai. CL EhIi 43124

U.S. CL 165-1 II Clim"

For the exploitation of the geothermal energy in an
active submarine volcano an elongated, substantially
vertical, columnar concrete body is arranged above
the orifice of the volcano so as to extend from the
water surface vertically downwards through the water -. . , ., -

and into the magma in the orifice of the volcano so
that the lower portion of the concrete body is sub-
merged in the magma. The concrete body has such a
displacement and such a weight that it floats in a bal-
anced verUcal position in the water and the magma. A .. .-

coolant, preferably water, is circulated through inter- m , .
nal cooling ducts or pipes in the concrete body from
the upper end of the body downwards into the lower
portion of the concrete body, which is submerged in
the magma and where the coolant is heated by heat
transfer from the surrounding magma. whereafter the
heated coolant is returned through internal cooling
ducts or pipes in the concrete body to the upper end
thereof, where the heat content in the heated coolant
is utilized.
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3.967,6M
FUEL INJECTION DEVICE FOR AN IMPACT

ATOMIZATION-TYPE DIESEL PILE HAMMER
Noriyasu isnaga and NIataji Tateish both ol Nagasaki. Keyords: Pile driver, impact

Japan. asrign.'s to Mitsubishi Jukopo Kabushik Kaisiw,
Tokyo, Japan toS* Cl. X.E. 123-61; 123..6SC; 239488

Division of Ser. No. 497,118, Aug. 12, 1974. This application

Jure 2, 1975, Set. N*. 5h2,932
Claims priority. applimfiom Japan. Aug.14, 1973, 44-90527

lat. C0. E02D 7112
;.S. Cf. 173-137 4 Claims

The nozzle is provided with a bar which may be ro-
tated to and fixed at various angular positions. The bar
has a longitudinally extensive cut away portion, pro-
viding a fuel passage. Varying the angular position ,
changes the turning velocity of the vortex-type jet is-
suing from the passage. The effect of varying the
shape of the fuel passage is also described. The pur-
pose of variation is to cause fuel to be properly re-
tained on the saucer shaped top surface of the impact
block until the piston strikes the surface, causing the
fuel to atomize and be uniformly dispersed to enhance
c.omplc:e combustion of the fuel.

3.968.041
APPARATUS FOR COLLECTING OIL SLICK FROM A

BODY OF WATER
Edwin A. De Veo, 1363 Clarence Drive, Vita, Calif. 92083 Keywords: Pollutant, mechanical removal;
Catitmation-in-ipart of Set. No. 128,766, Mairh 29, 1971, Pollutant removal watercraft

nadond. Tis appfliasioun Sept. 12, 1973, Set. No. 396,348

S. CL 21-242lt. CI.,E02B 15104 19 Claims U.S. C1. X.R. 210-DIG.25; 210-DIG.26

A .stem for removing oil slicks from water surfaces
such us the ocean. harbors. lakes or ponds. An endless
conveyor. for example, the surface of a drum or of a
belt. contact% the oil slick, which adheres to it. The
slick is conveyed by the conveyor to means for its re-
moval from the conveyor, for example, a wringer. Fea-
tures of the invention which can variously be utilized
are (a) the use of a flexible, relatively limber. flat
blade-like cover for the conveyor, such as the well- -
known artifictal grass, "Astrotrf", b) the use of a k -

downwardly-facing region of the conveyor which can -
overhang and press against the top of the oil slick so -
the slick can adhere to the conveyor; and (c) the pro- ---
vision of a second conveyor aft of the first conveyor
relative to the direction of forward motion of the sys-
tem, the second conveyor extending below the eleva-
tion of the first conveyor, whereby they form an ini-
tially wedge-shaped path in which the slick tends to be
trapped and drawn. The system can be mounted to
floating support means for supporting it relative to the
oil slick, and for moving it along the oil slick.
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3.968.579
APPARATUS FOR SEDIMENT DREDGING AND OCEAN

MINERAL GATHERING
Andri M. Rosslelder, 180S Crespo Drive, La Jolla, Calif. Keywords: Dredge, mechanical

92037

Filed Feb. 24, 1975. Ser. No. 552.363 U.S. C1. X.R. 114-206R; 198-116; 299-9
Int. CL.' E21C 3/00

U.S. CI. 37-69 1r Claims

An underwater mining or dredging apparatus having a

supporting vessel and a continuous loop to which is

attached a number of containers. In one embodiment, a"

the loop is hollow and has a ballasted fluid in a lower

portion while the descending portion is buoyant. This

will reduce the likelihood of entanglement of the loop.
In another embodiment, a weight sled is used to help

gather the underwater aggregates and prevent wear of

the loop. The loop may be designed to hydrodynam-

ically resist entanglements and may be disposed later-

ally relative to the supporting vessel.

3,968,855
SEISMIC MARINE GUN ASSEMBLY

John C. Mollere Nassay Bay, Tax., asignor to Hercule incor- Keywords: Seismic explosive acoustic trans-

porated, Wilmintoa. DeL. ,itter

Continuation-in-part of Ser. No. 115,361, Feb. 16, 1971.

abandoned, and a continuation of Set. No. 354.270. April 2S. .S. C1. X.R. 102-22; 181-114; 181-116;

1973, abandoned. This appliation Jan. 13, 1975. See. No. 340-7R
540,363

Int. CL' GOIV 1138: F42D 3106

U.S. CI. 181-11 6 Claims

The underwater gun assembly of this invention has an

acceleration barrel and a firing gun. Percussion-

initiatable cartridges are carried to the acceleration
barrel by a stream of water. Each cartridge has an Out-

side diameter which is nearly equal to the inside diam-

eter of the bore in the barrel whose length is such as

to allow the water pressure to optimally accelerate,- - ,

each cartridge in its trajectory through the barrel. The
firing gun is detachably coupled to the barrel by a :-az-z --- J .

quick-disconnect coupling means. The detachable
coupling means preferably includes a non-metallic re-

silient member which absorbs the shock waves from

the ambient charge explosions, thereby preserving the

integnty of the coupling means in respect of its de-
tachable characteristics.
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3.969,834
AIRLIFT

Viklor Georgievieh Geier, bulvar Pushkin&, 33, kv. 3; Vladi- Keywords: Dredge, su-rion; Pump
mir Ivanovich Grubs, bulvar Pushkina, 12, kv. 27; Nikolai
Grigorievich Logvinov. Komsomolsky prospekit 25/IIf, kv. U.S. C1. X.R. 302-58
34; Evgeny Vasilievich Uskov. ulitsa Artema, 58, kv. 35;
Viktor Semenovich Kobtanda, ulitsa Gornovaya 18, kv. I,
and Vladimir GeorgieviCh ,lirgorodsky. prospekit Metallur.
gov, 25, kv. 1, all of Donetsk, U.S.S.R.

Continuation of Set. No. 387,129, Aug. 9, 1973, abandoned.
This applicaion June 20, 1975, Ser. No. 588,954

lnt. CL2 E02F 3188
U.S. Cl. 37-58 I Claim

An airlift for lifting liquids and pulps, comprising a
suction unit for sucking in a mass being transported,
an air duct for the supply of compressed air and a
mixer for mixing compressed air with the mass being
transported. The mixer is in communication, via a
pipeline, with the suction unit and the air duct. Trans-
fer of the mass being transported from the mixer to an-==----. --
air separator is effected with the aid of another pipe- _-- .

line provided in the airlift. The mixer is rigidly fixed to -
this pipeline and the air duct. The air duct and the
pipclinc for lifting the ma.s being transported ave
vertical portions, each consisting of at least two pipes
fitted one in:o the other and capable of vertical move-
ment relative to each other. The air duct and the pipe-
line are communicated with a lifting gear for transfer
of the lower pipes of the air duct and the pipeline in

the vertical direction together with the suction unit
and the mixer.

3,969,900
BREAKWATER CONSTRUCTION

Tomass Plodowski, Upper Montclair. NJ., assignor to Ray- Keywords: Breakwater, concrete; Offshore
mend International, Inc., Houston, Tex. caisson; Offshore construction;

Filed Aug. 29, 1974, Ser. No. 501,829 Seabed foundation
Int. CL' E028 3106

U.S. CI. 61-4 15 Claims U.S. C1. X.R. 61-102

A breakwater construction comprising hollow tank
like modules of nearly neutral buoyancy and con-
nected to the sea bed by means of pile like members.
The buoyancy distribution of the modules is estab-
lished such that they tend to tilt against the direction is
of wave action. This tendency to tilt in turn acts to
prestress the pile like menbers. a
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3,969,901
FLOATING BREAKWATERSTadashi Matsudaira, Tokyo, and Yoshibiro Mishina, Matsudo, Keywords: Breakwater, floating

both of Japan, assignors to Lshikasjima-Harima Jukogyo
Kabushiki Kaisha, Tokyo, Japan

Filed Aug. 23, 1974, Ser. No. 500,178
Claims priority, application Japan, Aug. 28, 1973, 48.

95769; Sept. 26, 1973, 48-107534
int. C1.1 E02B 3/04

U.S. Cl. 61-S 8 Claims

A floating breakwater is disclosed which comprises a -

plurality of floating breakwater units interconnected -- - _
with each other in side by side relation and anchored
to the sea bottom with anchor cables or chains. Each
floating breakwater units comprises a center float, a
front and rear barrier joined thereto with connecting f
members in suitably spaced apart relation or directly
joined to the center float so as to define the separated
spaces therebetween. The pitching, heaving and surg-
ing of the floating breakw;,ter may be minimized, and
the waves of a relatively wide range of wave lengths
may be effectively reflected and depressed or abated
so that a safe and comparatively caim sea space may
be provided behind the floating breakwater.

3.969,925
IN SITU OCEANOGRAPHIC SAMPLE SEPARATOR

Shale Jack Niskin, Miami. Fla., assignor to The United States Keywords: Sampler, suspended sediment
of America as represented by the Secretary of the Navy,
Washington, D.C. U.S. Cl. X.L. 73-170A; 73-425.4R

Filed Sept. 16, 1975, Ser. No. 613,843
lot. C.' GOIN 15100

U.S. CL 73-61 R 17 Claims

A sampler for in situ oceanographic investigation is
provided. At any desired depth, water is drawn into "---I ,

the sampler, treated with a desired liquid, and ex-
polled from the sampler by gas pressure. Any particu-
late matter in the sample is retained on a filter of de- - 0 -

sired pore size. " ~
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3,970,156
WATER WEIGHTED CORER Keywords: Instrument deployment; Instrument

Shale Jack Niskia. Miami, Fla.. assignor to The United States retrieval; Sampler, seabed-
of America as represented by the Secretary of the Navy, driven core
Washington, D.C.

Filed Sept. 15. 1975. Ser. No. 613,703 U.S. C*. X.R. 60-DIG.9; 114-206R; 173-DIG.l;
int. CL.I E21B 7/12 175-58

U.S. Cf. 175-6 7 Claims

A water-weighted corer comprising a cylindrical tank
mounted concentrically on a core barrel intermediate
the coring tube and the shackle is provided. The tank _
has a water inlet at its bottom and an air vent at its top ,, 7 -- -- "
so that during descent water enters the tank through _f7 7 .7& ° wf '

the bottom inlet, forcing air out the top vent. During ___-_..____ -"
free fall the failing speed imparts a substantial amount __ _,

of kinetic energy to the water mass in the tank, pro-
viding the driving force required for the corer to pene- 7

trate deeply into a sediment bed.

3.970,169
GANGWAY LADDER

Bernabe Hernandet Gonzalat, Calle Villalba Hervas 12', Santa Keywords: Pier, floating; Small-craft pier
Cruse do Tenerife tCanaris), Spain

Filed Now. 7. 1975, Ser. No. 630,063 U.S. C1. X.R. 14-71.1
Claims priority, applicatiom Spain, Mar. 8, 1975, 210608

Int. CIM B65G 11/00; E06C 9/06
U.S. C. 182-1 4 Claims

A gangway-ladder. for connecting a floating mooring
platform to the shore whilst accommodating changes I S

of level of the platform due to tides, has a guide struc-
ture with channels received individual steps capable ofI 
forming a ladder, the floating platform having beams"e,'.. :i
engaging under the steps so that, as the platform rises .. ,
with the tide, te beam means engage under the steps.-.
and successively lift them until, at the highest position
of the platform, the steps are all in a horizontal plane.
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3.970,415
ONE WAY VALVE PRESSURE PUMP TURBINE

GENERATOR STATION
Kai Widecraniz. P.O. Box 72. and William R. Galoi, P.O. Keywords: Electrical generator; Power, wave;

Boi ,222. bolk of Port Repulifc, NJ. 08241 Pump
Filed Apr. 10, 1975, Ser. No. 5b,TQ4

Int. CI. F04 1710. 3Jr Sno U.S. Cl. X.R. 60-496; 290-42
U.S. CL. 417-332 2 Claims

A new type ol" power zenerating plant that utilizes the
motion ob ocean w4ases to dJrive turbine generators in a
power station: the plant including a series of underwa-"r"
ter units each of which includes a hollow sphere that
floats upon the water so that it rises and falls as waves
move by, the ball being mounted on an end of a pivot-
ing arm to which there is connected a piston slidable ," -,

in a cylinder so to pump ocean water through a duct
to the turbines in the power station. [ -]

JULY 27, 1976

3,971.148
DREDGE CUTTER HEAD

Troy M. Deal, 277 Trismu Teose. Winter Park. Fla. 32789 Keywords: Dredge, cutterhead; Dredge intake;

Flied Feb. 10. 1975, Ser. No. 48,.576 Water plant removal
Int. CL.I E02F 3188

U.S. Cl. 37-66 S Clais u.S. C1. L.R 56-9; L98-213

A dredge cutter head having mutually self-cleaning
augers with a shrouded hood for nonstirning and non-
dogging operation.

0
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3,971.220
OIL FENCE

Takeo Kinase; Isamu Yano; Kanichi Okubo; HidetoshW Keywords: Pollucant removal watercraft;
Kitakoga, and Hiromitsu Tayama. all of Sagamibara, Japan, Pollutant, surface barrier
asaignors Ao Mitsubishi Denki Kabuashiki Kaisha. Japan

Filed Feb. IS, 1974, Set. No. 443,131
Claims priority, appUcation Japan, Feb. 23, 1973, 48-

23420lU1; Aug. 30. 1973, 48-1017211U1; Dee, 12, 1973,
4 -I44S2iU I

lat. CIf. E02B 15104
US.. Cf. 61-1 F 3 Claims

An array of semicylindrical floats juxtaposed on one ,

surface of a longitudinally elongated screen about
each of spaced cross strips on the screen opposes a
similar array disposed on the other surface of the
screen and a chain-shaped sinker is disposed along
one longitudinal edge of the screen. Also a floating
framework is disclosed having one side partly cut
away and roll means disposed in front of the cut-away
portion. The roll means can be driven to sinuously
house the oil fence within the framework and to pay it
out from the larter. Altern-.ively, a takeup shaft dis-
posed in a box-shaped ,iembcr with buoyant cham-
bers and fenders may be driven to coil and uncoil the
oil fence on and from it through one open side of the
box-shaped member.

3,971,221
BREAKWATER SYSTEM FOR CREATING ARTIFICIAL

SANDBARS
Charks W. Greenleaf, P.O. Box IS6, Lakeside, Mich. 49116 Keywords: Bar protection; Breakwater,

FidOct. 4. 1974, Ser. No. S11,990 floating
Ret. CL= E02ft 3/06

U.S. CL 61--S 7 Claims

,Means for forming. at the bottom of a hody of water,
a barner to substantially reduce the impact of waves
developed in the body of water are disclosed. The
means comprise a flotation member having a leeward
end. means defining a pivotable axis for said flotation
member. and structural means for applying a force to
said flotation means. The force applied by the struc- -o-d
tural meana causes the flotation member to pivot To 25 - 0,rection
about the axis ind uirge the leeward end into the body Shore -

of water. The lecward end, when urged into the body
of water, causes particulate matter suspended therein _-77 .- ...

to gravitate to the )ottom to form a barrier for the -_
waves. The force ar lied by the structural means are - - -'--

adapted to be overc,>me when waves of a predeter-
mined substantial size are developed, whereupon the
flotation member s temporarily pivoted about the axis
to a substantialb horizontal position relative to the
surface of the body of water to prevent damage to the
flotation member wrten waves of substantial size are
developed.
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3,971.251
DYNAMICALLY BALANCED APPARATUS FOR WATER

BORNE INSTRUMENTS
Shale J. NIskim, 2941 Lucaye St.. Miami, Fla. 33133 Keywords: Buoy mooring system; Current

Fi ed Apr. 16, 1975. Sr. No. 568,56 measurement; Instrument deploy-
Int. C1.1 GOlD 2/100 ment

U.S. Cl. 73-1 70 A 9 Claims

A dynamically balanced apparatus for water borne in-
struments such as current direction and velocity me-
ters having a stand off support rotambly securea to a -- o..- --..
cable whose lower end is anchored and its upper end
attached to a buoy. A swivelled connector extends ""-
from the free end of the stand off to the mid-portion
of an elongated cylindrical housing, .the latter being; - -
rotatably mounted to the connector and weighted
along its lower portion whereby the housing assumes a
normal predetermined horizontal position at all times.
A duct symmetrically disposed at each end of the
housing and a water velocity and direction member
mounted in each of the ducts. A pair of rudders ex-
tending rearwardly of the connector whereby the
housing is constantly maintained in a direction facing
the current and the ducts in a horizontal position for
recording the direction and velocity of the current
accurately.

3,971,329
MOORING DEVICE

Arthur J. Koamatlia, 7766 Money Crek Parkway, Milwaukee, Keywords: Small-craft mooring device
Wia. 53219

Filed July 19. 1974. Ser. No. 490.043
iUL CI.2 863B 21116

U.S. CL. 114-230 2 Claims

A device for moving ai bout from a dock with the boat
being moored in the water a distance from the dock so
that it will not bc damaged by being tossed against the,",
dock due to waves or choppy water. The boat is
moved away from and to the dock by a mooring line
which is attached to the front-end of thc boat. A sec-
ond mooring line is provided having one end attached
to the dock and extending under water about a pair of
pulleys into securement with the rear end of the boat.
With this arrangement of two separate mooring lines
attached to separate ends of the boat. the latter can be
safely anchored away from the dock and yet may be
readily brought to the dock or moved away from it by
a person standing on the dock.
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3,971.513
DREDGE PUMP

Johan Klip, Berkenwude. Netherlands, assignor to Komijn Keywords: Dredge. suction; Pump
Machinebouw B.V., Hoorn and Dagler-en Constructie Be.
drijf Johan KlIp B.V., Berkenwoude, both of. Netherlands U.S. C1. X.R. 241-18 A

Filed May 13, 1975, Ser. No. 577.008
Claims priority, application Netherlands. May 22, 1974,

7406866
Int. CI., B02C 23136

U.S. Cf. 241-46 R 9 Claims

Dredge pump, comprising a volute pump casing, with

a lateral, round suction opening and with an outlet. In '2 13 S
this pump casing an impeller is mounted which con-
sists of a front plate, a back plate and two blades con-
necting the front plate and the back plate to each- -

other. One of these blades, which has at least substan- 2-

tially the form of a circular arc at its end nearest the
axis of rotation and subsequently increases in radius,
forms a passage which is connected through an open- 1 .1

ing in the front plate to the suction opening of the
pump casing and which is passed in the direction of its

lateral outlet by all dredged material which is to be n.j

pumped. The passage formed by the first blade in-
creases gradually in width from the central inlet
towards the lateral outlet, said central inlet being
bounded by the part of the blade having at least sub-

stantially the form of a circular arc. The front plate
and the back plate have a cutting edge along at least

the greater part of their periphery, this cutting edge

being located in their outer surface.

AUGUST 3, 1976

3,972.137
DREDGING INSTALLATION

Elie Ceiollos, Grenoble, France, assignor to Societe Generale Keywords: Dredge, suction; Offshore plat-

di Cat1rsttioms E.letriqses et Mecaniques (ALSTHOM), form, fixed
Pai. France

Filed Apr. 1, 1975. Ser. No. 564,152 U.S. Cl. X.R. 37-58
Claims prior ty, applicatlon France. Apr. 24, 1974,

74.14298
Int. CI. G09B 25100

US. Cl. 37-56 5 Claims

Dredging installation consisting of a fixed tower set on 6 25 T 26 $81, 9 ,0 , 4

the sea bed and comprising silos for storing and de. -__ _ _ ._ _ _ _

canting the dredged materials, with a mobile dredging

pipe which can be moved on the sea bed from the silos
o the dredging site and z lift pipe going from the silosto the loading ships. . !,t ', ,

to6 a 40
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3.972.198
METHOD OF PROTECTING A PILE IMBEDDED IN

OFFSHORE AREAS HAVING A SHIFTING LAYER OF
.I UD

George P. Nlaly, Newport Beach, Calif.. and Clifton A. Tan. Keywords: Pile protection; Seabed foundation;
nahill, Houston, Tex.. assignors to Union Oil Cmpan of Seabed soil treatment
California. Brea. Calif.

Confinuation-in-part of.Ser..No. 499.650. Aug. 22. 1974, Pat. U.S. Cl. X.R. 61-50; 61-53.74
No. 3,924,414. This application Sept. 12, 1975, Ser. Ne.

613.038
In. Cf.Z EU2D 29/00

U.S. Cf. 61-98 14 Claims

A method for protecting a stationary rigid pile extend-
ing through a layer of mud susceptible to movement
and imbedded in an underlying competent bottom -
from the forces which the mud can exert against the 7I
pile. Fluid is ejected outwardly from the interior of the '
pile through a plurality of orifices into the mud adja-
cent to the pile. The ejected fluid increases the fluid
content of the adjacent mud and thereby reduces the ...
forces which the mud can exert on the pile.

3.972.199
LOW ADHESIONAL ARCTIC OFFSHORE PLATFORM Keywords: Coating; Ice protection, Offshore

Thomas A. Hudson, San Francisco, and Gordon E. Strickland, platform, fixed; Offshore
Jr., Yorba Linda. both of Calif., assignors to Chevron Re- structure fender
search Company. San Francisco, Calif.

Conlinuation.in-panrt ofSer. No. 266.084, June 26,1972, Pat. U.S. Cl. X.R. 61-1?; 61-36A; 62-259; 114-40
No. 3,831,385. This application July 29, 1974, Ser. No.

64 ,1'74

Int. CI.' E028 15/02: F24J 1/00
U.S. CL 61-103 fi Claims

, nicthosi aind ;ppar;itus for reducing ice iorces on a reducing the force imposed by it on the structure. An
marinc ,structurc erected in a hotly ci" watcr which he. alternate embodiment for reducing ice forces takes

cm,.i, lro/cti through natural weather conditions,. The the form of a fully or partially coated cone or a cone
striicture itis ;1 l,w-ice-adlciiil wall forming its made from material having low ice-adhesion proper-
pcrictrtc;il stirl'icc in the /ine where naitural ice will ties. This embodiment may or may not be in combina-
trceic onto or impinge .i gainst the iructure. Enclosed tion with a heated surface.
chaiiiher% are mlitli .vhi the sItruclure and may he in
hcattraiisitlnmling reltionship with the outer wall.
I leit is ipplitti to the chaniher it) Icat inl maintain
the outer will at a tcniperiture ;ibove the melting
point of the natural ice occurring in the water around
it. In .& preferred embodiment, the marine structure is
formed with a heated wall which slopes upwardly and
inwardly in the area of ice contact to provide a ramp-
like surface upon which a sheet of ice will be forced
with reduced friction as it moves against the structure.
Thus. an edge of the sheet of ice will be prevented
from strongly adhering to the structure either initially ;.
or subsequently. This sufficiently weakened ice-to-
surface bond without heat or reduced heat to the
outer wall allows the ice sheet to be lifted above its
normal position on the water surface as the ice moves
against the structure, causing the sheet to break any
weak surface bond so it can be bent and fractured as
it rides by the coated ramp-like surface and thereby
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3.972,31
METHOD FOR MEASURING VELOCITY AND

DIRECTION OF CURRENTS IN A BODY OF WATER
William S. Richardson. Dania, Fla.. assignor to The United Keywords. Current measurement; Instru.entStates of merica as represented by the Secretary of the deployment

Navy. Washington. D.C.
Filed Nov. 19. 1975, Ser. No. 633,538 U.S. Cl. XR. 73-189

lot. CI.' GiI W 1100
U.S. Cl. 73-170 A 6 Claims

A methkx! Cor measuring the velocity and direction of
currents in the ocean and other bodies of water. A
first vehicle travels through water and leaves behind a
trail of dye. A second vehicle travels, at a later time. ;P
the same path as that traveled by the first vehicle, and
measures the distance and direction to the trail of dye.
The vehicles may travel either from the surfaces
downwardly or from the bottom upwardly. /

' 

\\ / / : ' .

-

3,973,236
HORIZONTAL HYDROPHONE ARRAY

Rebut B. McLaghin. La Jal, Calif., asslgor to Lockheed Keyvods: Seismic hydrophone array; Towed
Missilh & S" Company, Inc., Sunnyvale. Calif. body depth control

Filed Dec. 23. 1974, See. No. S35,831
lot. CC. GOIV 1/38 U.S. Ci. XiA. 114-209; 114-2351; 340-3T;U.S, CI. 340-7 PC 11 Claims 340-315

A system for maintaining a two-legged hydrophone
array in a horizontal plane is disclosed. This system
uses a pair of directional maneuverable drogue chutes
for providing tension on the hydrophone arrays and 26
for maintaining the desired angle between the twolegp

24
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AUGUST 10, 1976

3.973,405

SURGE GENERATORS OF THE PLUNGER TYPE

Jacques Duport. St Ismier, France, assignor to Societe Gene. Keywords: Wave generator

rale do Constructions Electriques et Mecaniques

(ALSTHOM). Paris, France U.S. C1. X.R. 4-172.16
Filed Oct. 30. 1975, Ser. No. 627.407

Claims priority, apphication France. Nov. 20, 1974,

74.38166
Int. C.2 E028 3/00; A47K 3/10

US. Cl. 61-1 R I Claimn

Improvements to surge generators of the plunger type
for generating surge in a test tank, consisting in ir- -7
parting to the said plunger a movement through an
angle in relation to the vertical position.

12

3,973,406
CONTAINMENT BOOM

Gerald J. Casey, 1319 Curtis St.. Berkeley, Calit. 94702 Keywords: Pollutant collection; Pollutant,
Filed Dem. 26. 1974, Ser. No. 536,34 surface barrier

Int. C. 2 E02B 3,00
U.S. CL61-1 F 9Claims U.S. C1. X.R. 61-5

A collapsible, quickly deployable floating boom bar- provides a self-stabilizing action of the outrigger
rier comprises an elongated curtain-like partition of flotation units. It also permits each float and frame to

strong, flexible, impervious material supported in a be folded back flat against the side of the belt to

substantially vertical position in the water by a plural- facilitate deployment of the floating barrier through

ity of outrigger-type flotaiion units spaced along the narrow passageways such as between ships and plens

partition. This articulation also permits the barrier to be folded

The partition is in the form of an elongated, flexible accordian fashion for compact storage and tnMoM

belt which has a smooth surface on the side opposite
the flotation units, and the smooth side surface
engages the material to be contained by the barrier.

The barrier has sufficient longitudinal flexibility to
encircle an oil spill or a ship that might be unloading
or loading oil, and the outfiggex lotation units support
the partition or belt at a height above the surface of
the water which is approximately % to % of the
partition width.
Each outrigger flotation unit comprises a frame and a
float. The frame is connected to the side of the
partition or belt for pivoting action about a vertical "-
axis extending parallel and immediately adjacent to
the side of the belt. and the float is connected to the
frame for pivoting action about a horizontally
extending axis. This articulation of the frame and float
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3.973,864
TIDE MOTOR

Dewitt T. Atherton, 407 West E St.. Encinita. Calif. 92024 Keywords: Power, tide
Filed Jan. 24. 1975, Se. No. 543,685

tnt. CI' F03B 7!00. 131/2 U.S. C1. X.R. 415-61; 415-140; 416-128
U.S. Cf. 413-8 I Claim

A wave motor is comprised of two or more parallel ro-
tors having apertured radial paddle elements with a

hinged flaps or blades covering the apertures such that
upon the impingement of water upon one side of the
paddles the blades cover the apertures and the wheel
is turned, but upon impingement of water against the
other side of the paddles the blades swing open. Each
pair of rotors are coaxially mounted and designed for
rotation in opposite directions to maximize extracted
power regardless of the predominant current direc-
tion, and a single take off spaft is coupled to the rotors
through a ratchet and gear mechanism.

AUGUST 17, 1976

3,974,652
DEVICE FOR CONVERTING WAVE ENERGY IN BODIES

OF WATER
August Otto Lovmark, 8710 Cypres Ave.. Cotall. Calif. Keywords: Power, wave

94928
Filed July 16. 1975. Ser. No. S96.442 U.S. C1. X.R. 60-413; 60-505; 60-506;

U.S.In. C. FG 700. 7108 Claims 60-507; 417-332

There is dislosed a device to convert water wave mo-
tion into useful energy which includes a shaft mounted
to be rotatable and having fixed thereto a plurality of
gears, a plurality of floats equal in number to the plu-
rality of gears with each float connected by an arm,
through a fulcrum, to a ratchet-like device on the
other end of the arm from the float, which ratchet-like
device drives one of the gears. The shaft drives a gear
train which results in a rapidly rotating shaft which -4..
drives a pump which takes suction from a low pressure
reservoir and discharges to drive a fluid-driven motor.
Between the discharge side of the pump and the fluid-
driven motor are a high pressure reservoir for the driv- 4- a.
ing fluid, a regulating valve, and a pressure relief valve
which discharges into the low pressure reservoir,
whereby the action of waves in a body of water causes
a continuous surge of fluid through the motor at a uni-
form pressure.
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3,974.654
SELF-REGULATING TIDE GATE

Matthew Mite,. Jr., Stratford. Conn. assigner to W. S. Rock- Keywords, Channel barrier; Tidal estuary
well Company. Fairfield. Conn. water level

Filed Oct. 28, 1975, Ser. No. 625,861
Int. Cl.' E028 7/40 U.S. C1. X.R. 61-25; 61-26; 61-27; L37-409;

U.S. CI. 61-17 12 Claims 137-448

A swlf-rcguiating device for controling the flow of
water from a condulit pen end into a re:crvoir or wct
marshland and to an outside body of water. such as
tidal water, 'which inluucs . gate pmflal, y mounted at
its bottom edgc so as to hc pivotahle upwardly to close
the conduit end. A rod is pivotally connected to the
upper edee( of the gate and extends upwardly through. .. -

a slotted bracket, and a float is mounted on the upper
portion of the rod above the bracket. As the level of 4 -I "

the tidal water rises, the flo'tt will rise and move thc 9

gate into the closed position. 5

MODULAR OFFSHORE STRUCTURE SYSTEM
Maurice N. Summer. 1718 Lubbock St. Hohston, Ta. 77007 Keywords: Offshore storage tank, submerged;

Divisio of Set. No. 243.790. April 13, 1972. put No. Pile placement; Seabed foundation
3,1174.110, which is a divides of Ser. No. 107.288, Jam. 18,
1971. Put. No. 3.716.993. which ia coloeuutiou-i-pgrt of U.S. (C1. X.. 61-98; L14-.5D
Set. No. 649.839, Jm 29. 1967, Pat. N. 3.75S,005. This

applicatlon Jae. S. 1975, See. No. S39J.W
I,. CLI 902D 27/38

U.S. CL 61-50 " 3 Claims

A modular-likc system of offshore structures for im-
parting flexibility to the offshore exploration and pro-
duction and transportation industries so that explora-
tion. production and development work can take
place over a large range of marine depths and opera. 
tnal circumstances with one or more marine vcs.ls.
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3,974.789
FLOATING STRUCTURES INCLUDING HONEYCOMB

CORES FORMED OF ELONGATE HEXAGONAL CELLS
Sebastian J. de Greet, Tram Canada Highway. R.R. No. 1, Keywords: Pier, floating

Cobble Hill, British Columbia. Canada (VOR ILO)
Filed Aug. S. 1974. See. No. 494,830 U.S. Ci. X.R. 9-81t; 4-65A; 114-74T;

Int. CL B638 35100. 5114 114-235R
US. Cl. 114-.5 F 29 Claims

A tug ", scl and a plurality of transport modules con-
ncc:ed tzcether in a chain, each including a honey-
comb core formed of an array of hexagonal cells
(prcferably formed of reinforced concrete), are dis-
closed. The modules and, if desired. the tug vessel are
adapted to transport liquids, gasses, semi-solids (e.g.
grain) and the like in the cells. Universal joint mecha-
nisms connect the tug vessel and the modules together
in a manner which allows the tug vessel and modules
to move essentially independently with respect to one
another. The tug vessel includes a pair of oppositely
rotating propellers, located amidships at the rear of
sponsons. In addition, gimbled jet exhaust nozzels are
uscd to control the attitude of the tug vessel. Empty-
ing, and i5ling of the hex.gonal cells is accompiished

.i ,a nduit array which uses a central cell to act as
communication chamber for surrounding cells. Cells
located along the lateral sides of the overall array are
used to house ballast water.

AUGUST 24, 1976

3,975.784
MARINE STRUCTURE Keywords: Dredge, suction; Dredge propulsion;

Charles T. Whitaker, Balwyn. Australia, assignor to Marine
Consultants Ply.. Ltd.. South Melbourne, Australia Offshore platform anchor; Offshore

Filed Aug. 7, 1974. Ser. No. 495,35 platform, floating; Pollutant dis-
Claims priority, applicaion Australia, Aug. 9, 1973, persion; Seabed pipeline placement;

4419173 Seabed trencher
int. CI.'363921152 U.S. Cl. X.R. 37-54; 61-72.4; 114-0.5R;

U.S. Cl. 9-8 R 14 Claims 114-230; 115-1R; 137-236

A marine structure having a buoyant tower flexibly
connected to a base on the sea bed. The buoyant
tower includes a buoyant tank which is movable in
guide tracks extending lengthwise of the tower. The
base may have drive tracks for moving along the sea
bed so that material gathering, pipe laying or harbour
construction operations on the sea bed can be carried
out. For pollutants disposal the tower may receive
waste, mix it with sea water and diffuse it into the sea.
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3.975.842
METHOD AND APPARATUS FOR DREDGING

EMPLOYING A TRANSPORT FLUID FLOWING IN

SUBSTANTIALLY CLOSED RECIRCULATIN; COURSE
Johannes Franciscus Reinardus Andreae. Gorinchem. Nether- Keywords: Dredge. suction

lands. assignor to Fon Kalis Westminster Group N.V., Slie-
drecht. Netherlands U.S. Cl. XR. 37-63; 37-195; 299-9; 302--5

Filed Oct. 15, 1974, Set. No. 514,506

Claims priority, application Netherlands. Oct. IS, 1973,
7314168

Int. Cl.1 E02F 3188
U.S. Cl. 37-58 4 Claims

Dredging or suction of a soil suspension from the sea
bottom is effected through a suction conduit con-
nected with a suction head enclosure resting on the
sea bottom, there concurrently being supplied to the T
suction head enc'osure and through a separate conduit -

connected therewith a transport fluid under pressure.
Transport fluid is separated from the soil suspension
collected at the surface and recycled to the suction
head enclosure. Thus the transport fluid flows in a
substantially closed recirculating flow course and con-
sequently pollution ), the sea is lessened.

3,975,916
LAMINATED PIER BUMPER

Bert E. Watson, Santa Clara. Calif., assignor to Pa'Iling Rub- Keywords: Pier fender; Pile protection
her Corporation, Pawling, N.Y.

Flied Mar. 14, 1975. Set. No. 558,218 U.S. Cl. LR. 114-219; 256-1
Int. Cl.1 

EO2B 3/22; B63B 21(00
U.S. Cl. 61-48 4 Claims

The disclosure relates to a pier bumper assembly in-
tended particularly for marine application, for protect-
ing dock pilings and dolphins from impact and chafing
by contact with ships and barges. The bumper assem-
bly is vertically oriented, and is secured over an ex-

posed face of a marine piling. The pier bumper. which
may have a substantial vertical height (e.g., 16 feet
would not be unusual) is comprised of a vertically
laminated stack of elastic plates, which are held under
substantial compression by rods extending vertically
through the stack. Along one side, the elastic plates
are of deeply concave contour, to receive and partly
embrace the generally cylindrical contours of the ma-
rine piling. A generally flat front face forms the im-
pact surface.

At two or more locations along the overall vertical
length of the bumper assembly, one or more of the
plates are recessed and curved, to form a retaining
groove. Cables received in the retaining grooves serve
to secure the bumpers to the marine piling.

Typically. the dock bumpers of the invention may be
utilized in conjunction with a plurality of side-by-side
marine pilings, providing cooperative interaction
between adjacent bumper assemblies.
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3.975.957
SEDIMENT SAMPLING SYSTEM

Rode ick S. Mesear. Corvallis. Ore.. assignor to The United Keywords: Sampler, suspended sediment;

Stall of America as represented by the Secretary of the Sedimentation measurement
Navy. Washiagte. D.C.

Filed Sep. 19. 1975, Ser. No. 615.017
Int. C1.1 GOIN 1,20

U.S. Ct. 73-170 A 9 Claims

A sediment sampling system that may be used for

occanerapnic dmpiine of detrtal and sedimentary

sazeu p..,t1ts .n mutpi¢ bequences for up to a period
scr. n .:;s. .. s.mp,ing de~ice hub the basic

feature of -" 7-)sing a plastic sheet of sediment collect-
ing materiao for a predetermmned period of time and
rolling it up nterleaved with a cover plastic sheet.
with the sample sanowiched therebetween, for stor-
age. The s. stem includes a sampling bed and an elon-
gated roiler at one end of the bed for supplying the
sneet of sample collecting material. At the opposite
end of the sampling bed are a top elongated cover , -
sheet supply roller and a bottom elongated storage
roller. Both the sample collecting material and the
cover material, with the sample sandwiched therebe- a

tween, and rolled onto the bottom storage roller for
storage after each predetermined sample collection
period. A honeycomb structure is positioned above
the bed to prevent ocean currents from disturbing the
sample. An electronic timer and mec anical actuator
system are employed to peiform the above described
functions and may provide variable timing sequences
to accommodate different environmental conditions.
The system also employs a subsurface float, an an-
chor, a flasher light and a radio beacon.

3,976.021
INSTALLATION OF VERTICALLY MOORED PLATFORM Keywords: Offshore construction; Offshore
Kenneth A. Blenkarn. and William D. Greenfield. both of platform anchor; Offshore plat-

Tulsa. Okla.. assiSgors to Standard 01 Company (Indiana), form, floating
Chicago, In.

Filed Sept. 8. 1975. Ser. No. 631,286 U.S. C1. X.R. L1.-.5D
lot. CI.2 5638 35144

U.S. CL 61-89 10 Claims

This invention relates to the installation of a Vertically lower the gravity base are then removed. Drilling op.

Moored Platform and equipment and apparatus used erations then proceed through each of the risers. Mod-

in effecting such installation. The floating structure, ification of this installation and equipment necessary

anchored only by essentially parallel and vertical elon- therefor are described.
gated members under tension, is positioned with a
gravity base over the subsea well site. The gravity base
is lowered from engagement with the floating struc- -

ture with cables to the sea floor while maintaining the
floating structure in a positive buoyancy state. A ,,-
large-diameter drive pipe is inserted through each re-
ceiving passage in the gravity base and into the soil or
rock beneath the gravity base where it. is anchored. A
conductor is inserted through the drive pipe and an-
chored or cemented to the soil or rock beneath the
drive pipe. A riser pipe is then inserted into the drive
pipe and secured to the conductor. The upper end of
the riser pipe is secured to the floating structure. Up /
to 32 or more such risers arc connected between the
floating structure and the gravity base. The riser pipes
are then placed under tension and the cables used to
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3.976.022
FLOATING DRY DOCK WITH BUOYANCY

CONTROLLED AIR INJECTION AND VENTING SYSTEM
Pierre A. Lapeyre. P.O. Box 430. Houma. La. 70360

Filed Feb. 3. 1975, Ser. No. 546,790 Keywords: Small-craft launcher; Small-craft
Int. Cl.' R63C 1/02 service structure

U.S. CI. 114-45 1 Claim

The present disclosure is directed to lifing foats and
barges within a dry dock b', means of compressed air.
The air is conducteu front compressor through hose 1 1
knc:. open bott"i 'icd compartments ot he l t itc g !,-

dry di.ok and controlled by remote actuated valves '
whereby either through adding air or venting air from
the dock compartments the dock may be trimmed fore
and aft as well as athwart ship to assure registry with a
yard marine railway system. Support legs guide the up
and down moement of the dock to assure alignment
with the marine railway so that the vessel within the . - - - - -dock may be transferred by a dolly and rail system to - . .-' -

the yard rail system. The floating dry dock upon . "__._
achieving proper elevation releases a certain amount -- ___ _

'
__

of air such that some negative buoyancy is attained
and the dry dock and its within vessel are supported .....__.

on the support legs which will prevent movement of
the dry dock while transferring the vessel to shore and
which will also prevent movement of the dry dock by -- -
wave action from passing vessels. I

3,976.570
METHOD AND APPARATUS FOR REMOVING

CONTAMINANTS FROM THE SURFACE OF A BODY OF
WATER

Artbw W.MeCrsy, 1110 Grove Lan*, Norman, Okia. 73069 Keywords: Pollutant absorption; Pollutant
Contnustion of See. No. 404J 11. OeL S. 1973. abandoned. collection; Pollutant, mechanica

This application Apt. 18, 1975, Se'. No. 569,261 removal
int. Cl.3 C028 1114 U.S. Ci. X.R. 210-40; 210-242AS; 210-DIG.26;

U.S. Cl. 210-30 A 16 Claims 233-25

A method and apparatus for removing oil or other hy-
drocarbons from the surface of a body of water by the
distribution of discrete buoyant porous member upon
the water surface, continuously removing the mem-
bers from the surface, removing the absorbed oil from
the members in a recovery assembly, and returning
the members to the surface of the water for reuse, The -
members are rigid, porous spheres with oleophilic hy-
drophobic material herein. The recovery assembly in-
cludes a housing having a rotating frame therein with -
a wheel rotatably mounted thereon for carrying a plu- /" a
rality of members. A motor rotates the wheel and lit
frame and a feed successively feeds members into the
rotating wheel for centrifuging. A discharge removes .j "
the bails from the wheel after a set period of time and
returns the balls to the surface of the water.
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3,977.030
ARRANGEMENT FOR HAULING UP, LAUNCHING AND

STORING OF BOATS AND THE LIKE
Lars Ringdl. Moniebetloveien IS, Oslo 3. Norway Keywords: Small-craft launcher

Filed Jan. 13, 1975, Set. No. S40.541
Int. CL.' B638 23'O0 U.S. C1. X.R. 114-,51D

U.S. Cl. 9-41 12 Claims

Boats or the like are hauled up, stored and launched
by an arrangement consisting of a frame on which
buoyancy elements are mounted. The frame has a. ver- ,. -,

tically movable attachment to a floating or fixed stage,

quay, or projection on land. The buoyancy elements
are rotatably mounted so that they can freely rotate
when the boat is hauled up or launched.

3,977,200
LIGHTHOUSE OR BEACON CONSTRUCTION

Mauri M"tIinen, Oulu. Finland. assignor to Oy Ylelnen In- Keywords: Ice protection; Offshore platform,

sinooriteimlsto, Heisinki. Foland fixed
Filed Feb. 20, 1975, Set. No. SSI,286

Claims priority, appilkatin Fiuland. Feb. 25. 1974, 542/74 U.S, C
1 . 

X.R. 9-81?

Int. CL.' E02D 21/00
U.S. Cl. 61-86 14 Claims

The invention relate to a lighthouse or beacon con-
struction characterized in that in order to isolate vi-
brations, the upper part of the construction is not in

rigid connection with the lower part subject to forces

which cause vibrations, but the construction is broken
at a suitable height and the upper part is mounted on

the lower pat so that it is supported by slide rails, roll
rails, wheels, a flexible or pivoted parallelogram mech-
anism or elastic poles, or a corresponding flexible
mechanism, so that the lower part can move substan-tially horizontally in relation to the upper part while , :

the upper part is maintained in substantially vertical
position.
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3,977,3"
FLOATABLE CONCRETE STRUCTURES

John Geme HoUord, 1350 Winding Trail No. 33, Nlisis- Keywords: Pier, floating; Small-craft pier
sauga, Ontario, Canada

Filed Oct. 7, 1974, Ser. No. 512,898
Int. CLI 8638 35/00

U.S. CL 114-.5 F 6 Claims

A floatable concrete structure consisting of at ecast
'wo modular units of concrete arc connected together

by post-tensioned cables extending longitudinally
therethrough. In one method of assembly floatation " .,-. . /
units are assembled on dry land. floated in a body of .... - ,*
water and thereafter connected by means of the tel-
sioning cables to form a floating concrete structure. 2

Resilient bearing pad is disposed between the abutting , " ' ""*-- "--
end faces of the modular units prior to the tensioning ,3>, . -
of the cables which connect the modular units. ' .

3,977.969
CONTAINMENT AND RIDDANCE OF OIL SPILLS

David M. Zall. Annapolis. Md., assignor to The United Stats Keyworda: Pollutant absorptlo
of America as reprsented by the Secretary of the Navy,
Washington, D.C. U.S. Cl. X.R. 210-DIG.26; 252-316

Filed Oct. 26. 1971, See. N. 192.305
l.1. CL BOID 1.5100,; C02B 1114

USd, CL 210-40 "4 Claims

The invention is a method of clearing oil spills by
chemically treating the surface of the oil spill with a
pojymer of high molecular weight having jelling prop-

erties thereby causing the oil to coagulate. The oil is
then easily raked off the surface of the water.
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3.978.444
SEAFLOOR MAPPING SYSTEM

Robert D. Hitchcock. Ventura. Calif., assignor to The United Keywords: Seabed site survey; Sonar, side
Slates of America as represented by the Secretary of the looking
Navy, Washington. D.C.

Filed May 30, 1975, Ser. No. 582,481 U.S. Cl. X.R. 343-SPC; 343-7.9
Int. C1.1 GOtS 9166. 7/60

U.S. Cl. 340-3 F 12 Claims

A seafloor mapping system utilizirg echo signals from ...
a pair of towed, side-looking sonar transducers to gen- -___________,

erate in real time a roll of photographic film which- -"-i- '
after conventional processing can be directly viewed . . .-
in a stereoscope to produce a three-dimensional illu-
sion of seafloor topography.

3,978,446
ELECTRET CABLE HYDROPHONE ARRAY

G. Kirby Miller. Saratoga, Calif., assignor to GTE Sylvania Keywords: Seismic hydrophone array; Seismic
Incorporated. Mountain View, Calif. streamer cable

Filed Aug. 25, 1975, Ser. No. 607,436
Int. CLI GOIV 1140; H04R 19/00 U.S. Cl. X.R. 179-1111; 307-88ET

U.S. Cl. 340-7 R 10 Claims

A simplified hydrophone array for use in a towed ma-
rine streamer for seismic undersea exploration com-
prises a longitudinal series of electrically separate sen-
sor sections comprising radially spaced coaxial inner
and outer conductors and a plurality of longitudinally ---
extending electret cables tightly fitted in the annular C"41 "/
space between the conductors. Each cable has a con-
ductive lead wire insulated by an electret covering,
such as electrostatically charged tetrafluoroethylene
(Teflon); an electrical signal between inner and outer
conductors and across the electret is produced by 4,T .
acoustic energy transmitted to the outer conductor.
The outer conductors are electrically insulated from
each other and the inner conductor is longitudinally
continuous throughout the length of the array and
thus is common to all sections. The signal processing
apparatus on the towing ship is connected to the indi.
vidual sections by the lead wires which are connected
to the outer conductors, respectively, and by the com-
mon inner conductor and so is responsive to the sepa-
rate transducing actions of the several sections. A wa-
terproof jacket around the outer conductors seals the
ausembly.
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3,978,676
SHIP LIFTING APPARATUS

Henry B. Chambers. Santa Inez: Clair W. Tellelon. Santa Keywords: Small-craft launcher; Small-
Barbara. and Tony H. Balsiilie. Goleia, all of Calif., assign- craft service structure
ors to H~dranauti", Goleta. Cail.

Filed Oct. 28. 1975. Ser. No. 626.078
Int. Cf.* E02C 5/00; B668 9(04; 363C 5100

U.S. Cl. 61-65 12 Claims

A ship lifting apparatus. or drydock, is formcd by a
pair of parallel. spaced apart piers which define a slip
in which is located a platform on to which a ship can a.

be floated. The platform is raised or lowered by a plu- -_

rality of chain jacks mounted in aligned rows on each -

of the piers. One of the chain jacks is a master jack ,
and has chain link-engaging latches controlled by a
cam and follower while the other chain jacks are slave
jacks being actuated by connection to each other and
the master jack by tensioned cables attached to their .
latch actuating mechanisms. . -

3.978.679
METHOD AND '%PP ,RATUS FOR UNDREW.LTR
TRENCH EXCAVATION AND PIPELINE LAYING

Claude F. Lecomte. Prairie au Due. 44040 Nates. France Keywords: Dredge, cutterhead; Dredge,
Filed Jan. 22. 1975. Ser. No. 543.105 submerged; Seabed pipeline

Claims priority, application France. Jan. 22. 1974. placement; Seabed trencher
74.02077

Int. CL EO2F 5/06. FI6L 1/00 U.S. Cl. 1.R. 37-58; 37-63
U.S. CI. oi-72.4 23 Claims

In the excavation of a trench on the seabed for receiv- ,-4V
ing a pipeline, the pipeline is first laid on the seabed
and subsequently the trench is excavated by an exca-
vation machine which moves along side the pipeline
and digs out material from beneath the pipeline. The
machine contacts the pipeine to provide a control on
the position of the machine relative to the pipeline

and is self motivated.
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3.978.726
FLUIID CLRRENT METER

tl~i'lg-Hua Shill. Bowie, Nd.. assignor to Westinghouse Elec- Keyvord: Currn t measureeut
tric Cirparation, Pitthur-h. Pa.

Filed May 5, Il75, Ser. No. 54,832 U.S. Cl. XR. 73-194A
tnt. CL.: GOlD J,"0

t.S. Cl. 73--189 12 Claims

Two pairs uf acoustic transducers arc provided for ob-
taining fluid current velocity measurements. The pairs
of transducers arc mounted in a supporting ring which 30
introduces a controlled source of error in the mea-
surement process, the configuration however resulting HA /- 31
in a nearly constant error regardless of flow direction.
The constant error introduced by the ring supporting
structure may be easily corrected by a scaling factor in
the signal proqcssing circuitry utilized to compute
fluid velocity.

3.978.813
PROPELLER-DRIVEN H'DI.OPHONE ARRAY

TENSIONING DEVICE Keywords: Instrument deployment; Seismic
George 0. Pickens, San Diego. and Charles E. Hansen. Chula hydrophone array; Towed body

',ista. both of Calif.. assignors to The United States of Amer. depth control
ica as repreiented by the Secretary of the Navy, 

5
'vashington.

D.C. - o.S. C1. XL. 11-2353
Filed Jan. 9. 1976. See. No. 647.686

Int. CI.-' 8638 21,56
U.S. C!. 115-6 16 Claims

A tensioning device for submarine oceanographic ".- '
structures includes a surtace float having a pendent -- .

line suspended therchencath and a vertical rod sup- - .-.-
port attached to the distal end of the pendent line. An
electrical motor attached to the lower end of the sup-
port provides ballast to hold the rod in a substantially - ) Z: -

vertical position and also provides mcchanical motive " - "
power to turn two coaxially mounted hydrodynamic s -/ -
screws. These screws arc attached to the support SO a.it ,. -- -
to provide a propulsive force for the support and sur- ,-f_.- -
face float system. A hitch employing standard marine - ,
hardware connects the tensioning system to an under- - .
water structure such that this propulsive force is used - - .
to tension the structure. Power for the electrical -_-
motor is provided by a source of electrical power - -
housed in a small surface vessel and effectively con-
nected to the surface float and pendent line.
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3,976.940

ACOUSTIC SOURCE
John V. Bouyoucos. Rochester. N.Y., assignor to Hdroacous. Keywords: Seismic vibratory acoustic

tics inc.. Rochoster. N.Y. transmitter
Filed N.13r. 10. 1975. Ser. No. 557.140

Ini. Cf.- G01% L;4. 1. , : H04B 13 2 U.S. Cl. X.R. 340-SR; 340-12R; 340-17R
I..S. Cl. Is81--420 .20 Claims

A broadband low frequency sturcc suitable for decp
Nca appfic Ations without pressure compensation is dis- o .,, .

closed. The source utilizes hydraulically powered flex-
ural disc radiators which arc sicd to small fractions of
the generated wavelength. Inertancc is applied hy-
draulically to thc radiators to effectively mass load the
radiators. thus lowering the resonant frequency of the
radiators to fall within the transmission hand to mini-
mize driving power requirements and provide for op- .,
eration over a wide bandwidth.

_

3.979,291
OIL BOOM AND METHOD OF SKIMMING FLOATING

OIL FROM THE SURFACE OF A BODY OF WATER Keywords: Pollutant collection; Pollutant,
Cornelis in 't Veld. Vlaardlngen. Netherlands, assignor to suction removal; Pollutant, surface

National Marine Service. Inc.. St. Louis, Mo. barrier
Continuation oi Ser. No. 422.603, Dec. 6. 1973. abandoned.

This application May 30. 1975. Set. No. 582.271 U.S. C1. X.R. 210-DIG.25; 210-24n

Ctjims priority, application Netherlands, Dec. 7, 1972.
7216633 -

fat. CL2 E023 15104
U.S. CL 210-84 13 Claims

An oil boom assembly for collecting lighter liquid
from the surface of a body of water includes a plural-
ity of elongated, parallel rows of vertical, buoyant.
barrier screen members connected together by flexible
means and rigidly braced to hold the rows in parallel 2'

relationship in upright position when afloat in water. z2.
The rows are of progressively longer length and define 2L
open channels therebetween for the flow of liquid. A
floating liquid diverter means at one end of the boom _____

diverts relatively moving liquid into the channels to 2, I-i. Z

cause transport currents to flow therein towards the
opposite ends of the channels, where a liquid skimmer
means is provided to remove surface water and lighter
fluid floating thereon. The progressive barrier lengths
permit flow of surface water around the ends of the
shorter barriers into the channels between the barriers
and may be arranged to cause the diverting of flow
around the ends of the shorter barriers into the chan-
nels therebetween and towards the skimmer means. A
method for collecting lighter liquid using the above
apparatus is also disclosed.
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3,979,713
METHOD OF MARINE REFLECTION-TYPE SEISMIC

EXPLORATION
Alvin L. Parrack. Bellaire. Teax., assignor to Texaco Inc., No, Keywords: Seisatc survey method

York. N.Y.
Filed Aug. 19, 197.5. Ser. No. 498,737 U,.S. C1. Xz.a 340-3T

nt. C1.1 GOIV 1100; H043 13/00; li04R 15/00
L.S. Cl. 340-7 R 7 Claims

Seismic exploration method applicable to marine sur-
veys. It involves making a dual spread of detectors
which are spaced apart vertically. The signals received
at one of the spreads are subtracted from correspond-
ing signals received at the other spread. This elimi-
nates horizontally travelling energy signals by
canceIlation.

SEPTEMBER 14, 1976

3,930,037
APPARATUS FOR MOORING SHIPS

Samuel Tuon, .Menil-le-Roi. France, assignor to Entreprise Keywords: Offshore mooring structure;
d'Equipements .tecaniqug Ilydrauliques E.M.H.. Bou- Offshore platform, floating
logne. France

Filed Jan. 17. 1975, Ser. No. $41,949 U.S. Ci. .R . 9-aP; 1i-388
Claims priority, application France. Feb. t2, 1974,

74.04643
Int. Cf.' B638 21/00

U.S. (3. 114-230 8 Claims

Mooring apparatus for ships, particularly tankers com-
prises a cable which is retractable into a column which
is pivotally connected to a base anchored to the sea
bed. The cable is retracted by a counterweight or simi- '_ --__ .
lar device, is withdrawn from the column by traction
exerted by the ship being moored, and is arrested by
engagement of the counterweight against an upper
stop associated with the column.

- 7-
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3.980,559
METHOD AND AN APPARATUS FOR COLLECTING

SUISTANCES AND OBJECTS ON A LIQUID SURFACE
Ernst Sun* Nelzell. Selmedalsvagen 222., 126 58 flagersten, Keywords: Pollutant, mechanical removal;

S,,eden Pollutant removal watercraft
Filed Sept. 9, 1974, Ser. %'o. 5,)4,221

C.airns prueity, appiecation Swedeo. Sept. 10. 1973, U.S. Cl. X.R. 210-242S; 210-DIG.25
7312288

int. CI.' Eo2a 1/3,4

L.S. CI. 210-83 I Claims

A method and an apparatus for collecting substances
and objects floating on a liquid surface, e.g. for coi-
lecting oil and oily substances on a water surface. The -
apparatus performing the method comprises means for- - ' "....... . - . . -

separating the upper layer of the liquid and the sub- ,. --
stances and objects floating in this layer from the rest " - " .
of the liquid; means for distributing the liquid over a
comparatively large collecting area; means for collect.
ing the substances and objects floating in said liquid
layer; and means for draining off the cleaned liquid.

SEPTEIMER 21, 1976

3.9X1.154
SISTEM FOR RECOVERINC PETROLE. %I FLUIDS

FROM UNDERWVATER FISS( RES
Chairles M. "i%. Jr.. Bryan. Tex.. assignor to Arcadia Refining Keywords: Pollutant collection; Pollutant,

Company, Tyler, Tel. - submerged barrier
Conlinuation-in-part of Ser..No. 879.653. Nov. 25. 1969. Pat.

No. 3.675.427. This application Mar. 27. 1970, Ser. No. U.S. C1. X.I. 61-I'
23.343

Inlt. Cl.' E02B 15104
U.S. Cl. 61.- 10i I Claim

A system for recovering petroleum fluids from under- .
water fissures. wherein a tank formed of a cylindrical
wall having a top closure and an open bottom is -
adapted to be positioned over the fissure on or near
the bed of water without any rigid restraints. The
spilled fluids from the fissure will enter the open bot-
tom and pass upwardly toward the top closure where
they are stored for later withdrawal. A method for re-
covering petroleum fluids from underwater fissures.
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BOAT DOCK(ING DX% ICE~
Xrndre-. G. Kaiuffman, 21.1 heather Reid. tUpptr Darhy. Pas. yod:Salcatmoigdvc

IVD32. and James I). '.ichejs,. 17 Scarlet Ave., Gretn. Kyod:Salcatmoigdvc

tVile1 Augt. 18. 1974. Ser.t. hOS.S99(

~ '.CI. 11I4-1..30 9 Claimsc

A boat docking device including a hub and a pair of
arms outstanding from the hub and movable toward
and away from each Other, one atM being pesma.'e-2,
11e411Y swinably attached to a dock and the other teo.
Movabl Swingalbly attached to the dock. the hub hi- .- i~ ~
eluding a bolt or shackle extensible through and with-.'
drawable from the bow eye of a boat when the arnm
anrn oved away fom and towaird each other,

,4 /5 22

3.981.379
DEVICF Fo(R EMITTING MECHANICAL WAVES

Leon Sscvsuc. Pau. Franc*. MSignior to Societe Nationale des Keywords: Seismic explosive acoustic
Petroles d'Aquitas,,.. Cousevoio, France transmitter

Filed %lay 30. t97S. Set. So. 582,241
Claims priority. application France, May 31, 1974. U.S. C1. X.I. 181-117; 181-401; 181-402

Int. CI.' GO IV 1106, 1114
U.S. CI. lot- It Is1 Claims

This invention concerns a device for emitting mcchan-
ical waves in an external medium.

This device comprises an annular or-axial combustion
chamber, shut by a valve, and comprising means of
introducing fuel and oxidant, and an ignition system;
the valve is composed of a differential piston, one side .

of which forms a mobile wall of a chamber containing
fluid under pressure. and part of the othcr side of
which forms a mobile wall of the combustion3
chamber.
This device is used mainly to generate compression
waves for the purpose of seismic exploration. *e;.
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3,982.401
M lRINE STRUCTURE % ITH DETACHABLE ANCHOR

John T. Loggins. %letiirie, La.. assignor to Texaco Inc.. New Keywords: Offshore platfor anchor; Off-
York. N.Y. shore platform, floating

Filed Apr. 2, 1975, Ser. No. 564.522
Int. CI.2 P638 35/j.' U.S. Cl. X.R. 166-.5; 175-7['... Ct. 61-93 7 Claims

Semisubmersible marine structure for operation in off-
shore waters. comprising a work deck which is sup-
ported by a buoyant substructure. The latter includes
a separably connected anchor unit which can be con-
trollablv lowered to the floor of the offshore site and
thereafter weighted, to regulate the position of the
floatable structure. Tensioning lines extending be- d --------
tween the anchor and the structure draw the latter
downward below its normal floating disposition. Simi- - -- . . . .

larly. outboard anchor lines are actuated to locate the
structure laterally with respect to its position over a
drill site. -

3,982.403
LAYING CABLES AND THE LIKE UNDER WATER

Norman Howard Waterhouse. Windsor, England. assignor to Keword: Seabed cable plow
BICC Limited, London, England

Filed Dec. 4, 1974. Ser. No. 529465
Claims priority, application United KingdomDec. 6, 1973,

56S3473
Int. CL2 FI6L /100; E02F .102

U.S. Cl. 61-72.4 10 Claims

A method of laying a flexible member below the bed
of a body of water comprising forming a trench in the
bed and laying in it a line having a greater strength
and/or a lower cost than the flexible member; and -_
then in a separate second operation laying the flexible
member from a cable-laying ship in substantially the
same trench by submerged apparatus caused to follow
the path of the line. Usually the line will be buried be-
fore the second operation commences, and the sub-
merged apparatus then takes the form of a submerged Z
plough which re-forms a trench, on substantially the ... . ..-
same route as the original trench. The technique al-
lows the flexible member to be laid on a route known
to be free of obstruction.
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3.983.034
APPARATUS AND METHOD OF REMOVING DEBRIS

FLOATING ON A BODY OF WATER
Donald E. ;Vilon. Dhabran. Saudi Arabia, assignor to Chev- Keyvords: Pollution, suction removal

ron 'tsearch Company, SaD Francisco. Calif.
Continuation of Ser. No. 410,122. Nov. 26, 1973, abandoned. U.S. Cl. X.R. 210-83; 210-2429; 210-DIG.25

This application Jan. 3. 1975. Sea. No. 538,494
Int. Cl.' E02 1-5'04

U.S. Cf. 210-73 W 9 Claims

A skimmer for remnoval of liquid and debris, such as
skimming oil spills from water, comprising three pon-
toons, one located in each of the corners of a triangle
made up of interconnecting structural members float-
ing on a body of water. The comer pontoons are ad-
justably buoyant permitting the skimmer to move ver-
tically up or down as a unit in the water so as to adapt
to the wave height of the body of water. At the base of
the triangle is the skimmer mouth sloping upward
towards a sump. The two pontoons on each side of the
sloped mouth have a clamp easily attachable to an oil .

boom which guides an oil slick into the skimmer. The , -'---.

nates at an impregnable deflector centrally located be- ... .. ' .
tween two screens that serve as a wave quieting as- - ..

sembly as well as a separator of debris floating on the
water. The skimmed water is then directed through ._-,--
the debris screens into a quieting area. Once in this
quieting area. the oil slick flows over a self-adjustable
weir into a sump. The weir is made adjustable by a
float that modifies the weir elevation with changes of
liquid level in the sump. The skimmed liquid is then
pumped to a storage tank from which it is recycled by
letting the water at the tank bottom flow under gravity
back into the oil boom.

3.983,404
SURF-TURBINE GENERATING SYSTEM Keywords: Electrical generator; Power, wave

William A. Sherrard. 25 S. Garfield St.. Cleona. Pa. 17042
Filed Aug. 22. 1974, Ser. No. 499.559 U.S. Cl. Lit. 41-4; 417-330

Int. Cl.' F038 13110
U.S. Cl. 290-53 5 Claims

An electrical generator is powered by the kinetic en-
ergy in ocean waves breaking at the shore. Waves are
directed up an inclined surface through which an in.
take port is defined at a level substantially below the
average wave height and extending across the entire ,2
length of the generator. Water entering the port is di.
rected to drive the blades of a turbine located below %
the inclined surface hut above the normal water level. 72-

Water overshooting the port is collected as it flows . ;
back down the surface by a second port which simi- \ '
larly feeds the water to drive the turbine. Water over-
shooting the top of the inclined surface is collected in - -
a flow-reversing channel and likewise directed to drive _ 7
the turbine. The system is mounted on wheels which
are movable on rails extending from the ocean floor
onto the beach, whereby the system can be moved to
optimum position for different tidal conditions.
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3,983,705
A.PPARATUS FOR FORMING A BOTTOM PROTECTIONJin de Boer. 'A ddnixeen. Netherlands. assignor to Zinkcon. Keywords: Fabric mat; Seabed scour%aa.tschappij tot uitvoering van moderne rinktconstructies protection

B.V., 1*erkendam. Netherlands
Filed Mar. 12. 1975. Ser. No. 557.56 .S. C. X.R. 61-1; 61-38

Claims priority, application Netherlands. Mar, 15, 1974,74U3530

Int. CI.1 E02D 29100U.S. Cf. 61-102 2 Claims

Method of forming a bottom protection by means of
sunk mattresses around a structure to be lowered in a
body of water. %, herein the mattresses, attached to the
part of the structure to be placed on the bottom, are
lowered therewith and are laid out thereon when the
bottom is reached. The mattresses, each wound
around a roll and with their free end attached adjacent
to the lowest part of the structure, are lowered, and on
,rrival on the bottom the rolls are unroiled radially
;rm the structure oase.

3.983,707MW'TIOD AND APPARATUS FOR MOVING AN OBJECT
ON THE BOTTOM OF A BODY OF WATERGeorly Mikhailevic Lezgielasv, Leninsky prosl'ekt, 36. kv. Keywords: Dredge, propulsion; Dredge,250; Vladimir lmovieh olev. Podnsimsky pervulao. II. submerged

ke. 14: Stanislav Jurlevich Istashin., KopteYwkaya ullia. 26,
korpus 3. kv. 69; Mikhail Anatblieyich Belyevsky. ulitim U.S. C1. X.R. 37-56; 115-9Butlerove. 10. Is. 61. all of Mos'mw; lior Nikolsevich Sta.
shevsky, ulitsa Somnoays, 8, k. 23, Podolsk Moskovskoi
oblasti, and lier Parfenevich Tlmoteev, ulltia Chaikovskoge,
79, kv. 39, Leningrad, all of U.S.S.R.

Filed Mar. 5, 1975, Ser. No. 555,619
Int. Cf. B25J 3,100; B63C I 1/00; E02F 5128

U.S. CI. 61-69 R 14 Claims A[,

A method for moving an object on the bottom of a
body of water comprising producing a positive buoy-
ancy in the region of one of the supports of the object
to lift the support from the bottom of the body of
water and then turning the object in the desired direc- -7
tion around another of the supports which remains at
rest on the bottom of the body of water. Upon coin- . .
pletion of the turning movement of the object, the
raised support is lowered by producing a negative
buoyancy in the region of such support. The positive
and negative buoyancy is produced by means of gas
and water pumped into containers mounted in the re-
gown of the supports.
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3,983,750'
FLUID LEVEL SENSING DEVICE Keywords: Buoy, instrumented; Wave measure-

James L. Kirkland, 2211 Lombardy Ave., Panama City. Fla. ment
32401, assignor to The United States of America as repre-
ssnted by the Secretary of the Navy, Washington. D.C. U.S. C1. X.R. 73-290R

Filed Sept. 29. 1975, Ser. No. 617.609
lat. Cf.2 

GOIF 23/23
U.S. CI. 73-170 A I I Claims

A watcr wavc hcignt and Cuiu ;cvel mcasuring system ------ I
is disclosed as having a buoyant support mast which.'
floats partially above water and partially below water
in a substantially vertical disposition. A radio fre-
quency transmitter is mounted on said mast above said ---. -;

water, and a plurality of radio frequency receivers are " / -'
mounted on said mast at spatially disposed positions
along said mast and submerged within said water. Tel- -

emetering, receiving data processing, and teadout .
means are effectively connected to said receivers for
communicating the output signals therefrom to prede-
termined remote or other locations, with said output
signals being analog signals which represent water
wave height or other fluid level at any given instant.

3.983,828VERTiCALLY MOORED PLATFORM INSTALLATION Keywords: Offshore construction; Offshore

Edward M. Stram. San Rafail. Calif., assignor to Standard Oil platform anchor; Offshore plat-
Company (Indiana), Chicago, Ill. form, floating

Filed Jan. 5, 1976, Ser. No. (46.723
Int. CI..363B 3544 U.S. Cl. X.R. 61-89; 175-7

U.S. Cl. I114-.5 D 3 Claims

This invention relates to the installation of a vertically
moored platform over a selected well site. The plat-
form or structure is supported on a buoyant gravity
base and floated to a position over the subsea wall
site. The gravity bav! is attached or held to the plat- 3
form by a plurality of short sections of riser pipes. The ,7 . -.

gravity base is then ballasted to give it a negative
buoyancy. A joint of riser pipe is then added to each-
of the short riser pipe sections. The gravity base is

then lowered by lowering all the riser pipes sirulta- -1.

neously until the top of the newly added joints is '- "
reached. Then a second group of riser joints is added , *1.
and the process repeated until the gravity base has ' ]
been lowered to the ocean floor. When the gravity .
base has reached bottom, heavy ballasting material.
such as cement slurry, can be added if needed. The
riser pipes which were used to lower the gravity base
are the rser pipes which anchor the floating platform
to the gravity base which serves as an anchor. It is also
through these riser pipes that drilling operations are
conducted.
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3.984,987
SILT AND POLLUTION CONTROL FOR MARINE

FACILITY
Stanley C. Light. Jr., Ctaymoat. Del., assignor to Sun Ship. Keywords: Channel protection; Pier, fixed;

building and Dry Dock Company, Chester, Pa. Pollutant, submerged barrier:
Filed Dec. Z4. 1974. Set. No. 536.073 Pollutant surface barrier

lot. C., E025 15,04. 3104
US. CI. 6 1-1 F 3 Claims U.S. Cl. X.R. 61-1R; 61-3

Apparatus for a marine facility prevents silt from en-
tering the facility and also provides spill containment.
A floating barrier provides the containment and a flex.
thle curtain attached to the barrier and having devices . •
anchoring the curtain to the floor of the water pre-
vents silt from entering the facility. The barrier rises
and falls with the tides and openings in the curtain
permits the tidal flow to enter and leave the facility. '--

The apparatus is attached to fixed structure in a suit- ,
able manner. The barrier and curtain can be moved to .
permit passage of a ship.

',~. :55 FORPRODUCING SU'PAQLFOUS AND OTHER
C X';|-I'.PL.ACE CONCRE, TE STRUCTURES IN SITU

Le, \. Turzillo. 2078 Glengary Road. Akron. Ohio 44313 Keywords: Breakwater, concrete; Concrete
Continuationf Ser. No. 344.695. March 26, 1973. 'hich is A form; Fabric mat; Offshore con-
diiion i Ser. N,). 44, Jan. 24. t'470, Pat. No. 3.726.950. struction; Pile, concrete;

whih is ; contiuation-in-part of Ser. No. 647.026. June 19. Seawall; Structure repair
I ,7. ahandoned. ',hich s a continuation-in-part of Ser. No.
365.4 1. .La, t. 1964. Pat. No. 3.345.824. 1his application U.S. Cl. X.R. 52-169R; 52-742; 61-39; 61-45C;.,,n. 17. 1975, Ser. No. 542,050 61-50; 61-53.52; 61-54; 61-56; 61-100; 249-1
The p~r,.,n of the term of this patent subiequent to Oct. iO,

1984. has been disclaimed.
Int. Ct.' EOZB t.ro." F02D 5,00, j//8

U.S. CI. 61-35 II Claims

Means for repairing or forming structural bodies of
self-hardening fluid cement mortar, in a subaqueous
or other situs. utilizing a body-forming cavity includ-
ing body-shaping walls of porous fabric in combina-,-
tion with openwork matrix means. Fluid mortar or like
cementitious material is pumped into the cavity to fill
the same and expand the fabric walls against tensional
restraint of the fixedly maintained matrix means. Pres. \ "

sure of fluid material may be continued against re.
straint of the matrix means until small proportions of
the fluid material ooze through the porous fabric,
which indicates attainment of a lower water-cement
ratio in the formed body, after which the fluid mate.
rial is allowed to set and harden to such given formed
shape.
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3,984.991
ANCHOR AND METHOD OF SETTING ANCHOR

Edmond Kagler, Jr.. Houston. Tex.. asisignor to A-Z Interna. Keywords: Embedment anchor; Offshore plat-
tional Tool Company. Houston, Tex. form anchor

Filed Mar. 17, 1975, Ser. No. 559,054
Int. Cl.: 363B 21 E02D -,5- E213 t,2 U.S. Cl. LXR. 61-53.68; 175-7

L.S. CI. 61-99 12 Claimi

An anchor which includes a tubular body, a top clo- exterior of the anchor oody. then cementing the inter-
sure and a bottom closure secured to opposite ends of ior of the anchor body. lowering a swivel onto the top
saidI -tubular body, a plurality of drilling cutters of the anchor body and signaling the seating of the
mounted on :nc bottom closure, a neck having an cx- swiocl. This abstract is neither intended to define the
ternal groove therein secured to the top closure, an invention of the application which, of course, is mea-
opening in both the top and bottom closures, means sured by the claims, nor is it intended to he limiting as
for coacting with a drill string extending into said clo- to the scope of the invention in any way.
sures for sealing to maintain the interior of said body
substantially free of water when submerged. a ratchet
collar adaped to coact with a mating ratchet collar of
the drill string for rotating the anchor to cause it to
drill into the bottom of a body of water, a swivel
adapted to he lowered onto the neck of the top clo- ,

sure when it has been set, latching dogs engaging in
the externa: groove to secure the swivel to the body.
and floatation means for ,ignaling the surface that the -. ,

swivel is set. The method of setting an anchor assem-
bly including the steps of lowering an anchor body
haing cutters on the bottom thereof on the end of a
Jrdll string extending through the top of the anchor
body and into the bottom for circulation of drilling
fluid onto the face of the formation being drilled, the
drill string being sealed to the anchor body to prevent
entry of water therein, rotating the drill string and an-
chor body to drill the hole and lower the anchor body

into zhe hole simultaneously. cementing around the

3,9fiS, 199
APPARATUS FOR TIMING THE FIRING OF ENERGY

SOURCES Keywords: Seismic acoustic transmitter array;
George Cha ets Baird, Orpington. England, assigmor to Sets- Seismic explosive acoustic trans-

mograph Service Corporation. Tulsa. Okla.
Filed Sept. 19, 1974, Set. No. 507,430 mitter

Claims priority, application United Kingdom, SepL 20, U.S. Ci. X.R. 181-111; 235-92PE; 235-92T
1973, 44248173

Int. CIV G0IV 1138
US. CI. 181-107 17 Claims

Apparatus for effecting and controlling the firing of
energy sources, particularly is seismic work, includes -

" 
"

means for automatically correcting the delays between --

the desired and actual firing times which may be dif- .
ferent for different sources. These means comprise a ,_
number of programmable counters for initiating the i -As

firing of different sources, a reference time counter to ,

indicate the desired firing time or times and compara- *- -

tor means responsive to differences between actual , - u
and desired firing times to cause the programmable _ "
counters to bring the actual firing times towards the a R -
desired firing times.
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3.986.367
EARTIIQLAKE-RESISTANT ANCHORING SYSTEM

Alexandrs K. Kalpins 501 Fifth Ave., Suite 1201..New York. Keywords: Offshore platfors achor
N.Y. 10017

Filed Oct. 1, 1975, Ser. No. 618,493 U.S. C1. X.R. 52-167
Int. CI.1 E02D 27/34. 27,50

U.S. CI. 61-100 II Claims

A structural body such as a nuclear power plant, or
the like, can be anchored in an earthquake-resistant Ii

manner by supporting the structural body onto a sup- - -

port means so that relative horizontal movement be- _

tween the body and the support means can take place 2. '

in all directions. Frictional force generated between '-

the structural body and the support means is less than
the force required to move the structural body to-
gether with the support means when the latter is sub-
jected to a force having a horizontal component.

3.)8t.368
1O ,D-1)£Q Et ALIZING A*ND SHOCK ABSORBER SYSTEM

FOR tFF-SH1ORE DRIT.LI"' RIGS
Cljrence IV. I.evingston, Orange. Tex.. as.signor to Levingston Keywords: Offshore platform, jack up;

Shi phnildin, Company. Orange. Tex. Offshore platform, leg
Filed %lay 27. 1975, Ser. No. 581.107

inI. CI.' EO2B 17104 U.S. C1. .R. 61-92; 254-105

i.S. Ci. 61 -91 10 Claims

A load equalizing system for a jack-up leg on a mobile arranged for interconnecting the cylinders with the ac-

off-shore drilling platform barge, wherein the leg has a cumulators. Means are also provided for pressurizing

plurality of rigidly interconnected generally parallel the accumulators with gas whereby shock force ex-

chords. Each of the chords is connected to the barge erted on the leg, as would be caused by heaving of the

by a rack and pinion type jack assembly arranged for barge during raising and lowering of the leg. are ab-
raising and lowering the -leg relative to the platform sorbed by displacement of hydraulic fluid from the

and wherein lateral deflection of the leg by wae ac- cylinder to the accumulators and compression of the

lion or the like causes the chords to move vertn:ally gas therein.

unequally relative to the barge. The improvement
comprises a pair of hydraulic cylinder assemblies
mounted between each of the jack assemblies and the

barge, with the working axes thereof generally parallel
with the longitudinal axis of the leg. Each cylinder as-
sembly has a cylinder piston mounted therein and a -

piston rod connected to the piston and extending Ion- . /
gitudinally therefrom. Each of the hydraulic cylinder --- Lh,_

assemblies has one end connected to the barge and.
the other end arranged for vertical bearing against the
top of one of the jack assemblies. Conduit means are
provided for intcrconnecting the fluid containing ends
of the cylinders for permitting hydraulic fluid to be-J",

transmitted thercbetween. Means are also provided L
for charging hydraulic cylinders with at least sufficient,- -

hydraulic fluid to maintain the piston rods at about " _

mid-stroke, whereby unequal vertical loads on the -

chords are reduced by equalization of hydraulic pres. - _ _ _ _

sure in the cylinders through the conduit means. In the
shock absorbing mode, the system includes a plurality
of accumulators, each of which is arranged for con-
taining a quantity of gas. Second conduit means are
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3,986.959
OIL SPILL APPARATUS Keywords: Pollutant absorption; Pollutant

Harold E. Bagot. 221 Bennett Ave.. Yonkers. N.Y. 10701, and collection; Pollutant removal
StImes Paul Funkhouser, 79th St. Boat Basin, New York, watercraft; Pollutant, suction
NA. 10124 removal

Filed May 21, 1975, Scr. No. 579.681
Int. el.; E02B 15'04 U.S. Cl. X.R. 114-.5RC; 210-0IG.26

U.S. Cl. 210-242 AS $ Claims

An improved method and apparatus for removal of oil
products floating on water in which a floating sponge
remains essentially fixed on top of the water and bouy- - - -l

ant squeezing means are moved over said belt to
squeeze out oil picked up thereby without having to ' "N
lift the sponge from the water. Z

OCTOBER 26, 1976

3,987.636
NIMETIODS AND APPARATUS FOR ANCHORING A

SUBMERGED STRUCTURE TO A WATERBED Keywords: Grouting; Offshore platform, fixed;
Stanley J. Hruska, and Albert NI. Koehler. both of Houston. Offshore platform, ie

Tex.. assignors to Brown & Root, Inc.. Houston, Tex. Offshore platform, leg; Pile
iild Apr. 30, 1975. Ser. No. 573,024 footing; Pile, structure con-
Int. CI.1 EO2B 17/00; EO2D 5130. 5/44 nection; Seabed foundation

U.S. Cl. 61-100 10 Claims U.S. Cl. X.R. 61-50; 61-53.52; 61-53.6

An offshore tower is anchored to a water bed by in-
scrting piling elements into piling jackets located at
the tower base and driving the piling elements into the 4.
water bed. Grouting material is poured between each
jacket and piling element to bond these members to-
gcther. Grouting material is also poured into the tubu-
lar piling elements and into a bell-shaped cavity lo-
cated therebelow to form a bell footing which anchors 7
the piling clement to the water bed. A metallic rein-
forcement tube which is at least one-half the diameter , ,
of the piling element, is inserted into the piling ole- .
ment so as to extend between the piling element and -
the bell footing. The reinforcing tube presents consid-
erable grouting-encased surface area extending be-
tween the piling element and the bell footing to maxi-
mize the connection therebttween. In addition, the re-
inforcing tube effectively reinforces the grouting ma-
terial against tension, compression, and torsion. Spi-
rally arranged weld beads are affixed to the piling
jacket, the piling element, and the reinforcing tube.
These weld beads become embedded within the hard-
ened grouting material to firmly secure the tubular el-
ements against longitudinal movement.
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3.987.633

SUBSEA STRUCTURE AND METHOD FOR INSTALLING
THE STRUCTURE AND RECOVERING THE STRUCTURE

FROM THE SEA FLOOR

Joseph A. Burkhardt, New Orleans: %villiam 0. Loth. Coving- Keywords: Grouting; Offshore construccion;

ton,. both of La.. and NlMani 0. Parison. Palm Verdea Es. Pile placement; Seabed foundation;

tates. C lif., asignors to Exxon Production Research Con- Seabed oil, process structure

panty, Hou.,Ion, Tex.

Filed Oct. 9, 1974, Ser. No. 513,429 U.S. Cl. X.i. 61-F; 61-50; 61-69R; 61-97;
Int. CI., E1113 43W. BOID 19100 166-5; 175-9

U.S. Cl. 61-88 24 Claims

A structure or template forms a tuhular support struc-

ture for subsea equipment used in drilling and produc-

ing offshore oil andior gas wells. The template con-

tains production manifolding, remote and safety shut-

in control, pump-separator, and pipeline connector , . .

subsystems. Certain of the structural tubes are segre- ..... - ,

gated to form compartmented ballast chambers capa- -. 5

ble of being selectively flooded and dewatered. Cer- . .....- >"tin oth er struct ra l u es f r pilng see es. T h
truss or framework of structural tubes include vertical

and horizontal tubes, the latter forming circumfecren-
tial members as well as interstitial supports. The up- j

permost of the circumferential members or "ring" also

functions as a fender to protect the equipment within - .

the tcmplu:c. -Me template is made negatively buoy-
ant upon launch by flooding the compartmented bal-

last chambers, keelhauled (swung to a position under-

neath the keel of the drilling vessel), and then lowered
to the subsea floor. Once it is positioned on the sea

floor the subsca structure is oriented, pile founded and

leveled. The tempiate functions as a drilling and cas-

ing guide frame ensuring that drilled wells are con-

nectable to the preinstalled manifolding. The template

is recoverable by severing the piles and deballasting
the compartmented ballast chambers.

3.988.592
ELECTRICAL GENERA/rING SYSTEM

William H. Porter, 355 Westbourne St., La Jolla,. Calif. 
9 20

3 7  Keywords: Electrical generator; Power, tide;

Filed Nov. 14. 1974, Ser. No. 523,579 Power, wave; Pump

Int. CI.2 F039 13112
U.S. Cl. 290-53 6 Claims U.S. Cl. Lit. 417-330

An electrical generating system in which a hermeti- -____

cally scaled flotation sphere, preferably constructed of

plastic. is anchored to a sea bed. The sphere carries a

circumferential fender on the outside thereof in which

is located a plurality of screws open to sea water-,

which generate electricity from the action of ground

swells. A wind turbine is mounted on .top of the sphere

for generating electricity from wind action and a solar " J 1

generator is disposed directly beneath the wind tur-
bine and on the upper surface of the sphere for gencr-

ating energy from solar heat. An air compressor is dis-

posed beneath the sphere for generating electricity

from tidal action.
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3.958.843
"IINING I RANSI ION CIIA.IBE R

Fr •A ?,. .ird i1rockett, III. lillevue. %Nas;.. asignor t "'he Keywords: Dredge, suction; Dredge intake
International *-;.el Compans. Inc.. New York. N.Y.

Filed Dec. 11. 174, Ser. No. 531.753 U.S. Cl. X.R. 37-58; 37-DIG.I; 302-15
-, sxre , s :!so published ulnder second lrial t omt! ary

Proest Program on M-far. 2. 1976
Int. Cl.: E02F 3 9:

L.S. C1. 37-57 10 Claims

Improvement in undersea mining apparatus, of the
kind wherein a hydraulic suction conduit riser is
towed from a forwardly moving surface ship while a
mixture of liquids and sea-floor solids (such as sea
water and manganese nodules) is gathered at the deepr--
sea floor and transported to the sea surface in a liquid- -
solids flow pumped up through the riser, comprises //
hiquid-solids flow transition chamber that is connected o / - - . .
to riser by an intermediate conveyance duct and -" "---" -- ,
towed along the undersea floor to gather and transmit -
solids from undersea floor to riser. Transition chamber
has three mutually communicating openings: a for-
ward-facing entrance for gathering sea floor solids, a ____'_-- _ -'__"___-

rearward-facing entrance for admitting a hydraulically
induced flow of sea water and a forwardly upward-
facing exit port joined with the conveyance duct to di-
rect transmission of liquid-solids mixture flow from
chamber into conveyance duct. Chamber can be
mounted as a tail pipe suspended from framework of
vehicle having runners for sliding along undersea floor
with forward entrance held near floorline.

3,938,S98
PIPELINES AND MARINE PLATFORMS

Ronald D. McDonald. N. Vancouver, Canada. assignor to Keywords: Offshore platform.anchor; Offshore
Intercontinental Marine Development Ltd. and The Laird
Group Limited. both of. England platform, floating

Filed Dec. 26. 1974. Ser. No. 536,657 U.S. C1. X.R. 61-69R; 166-.5
Int. CL- B63B 21100; E21B 17100

U.S. Cl. 61-98 3 Claims

A marine platform is described incorporating a sub-
merged buoyancy chamber 'which is anchored to
drilled piles in the sea bed by cables. Each anchorage
point lies inside a working chamber mounted on the
pile to enable workmen inside the chamber to release
the coupling between the cable and the pile when the
cable needs to be replaced. The buoyancy chamber .2 - " ,J
and the working chamber both have airlocks to enable " _N

the transfer of workmen between each chamber and a
submersible craft. The buoyancy chamber supports a
deck which lies above sea level. The deck is in fluid
communication with a wellhead on the sea bed by
means of risers. Each riser incorporates two concen-
tric tubes. The inner tube carries oil from the wellhead
and the other tube contains a hydraulic fluid through
which valves at the wellhead can be controlled from
the deck such that the valves close if riser rupture re-
leases hydraulic pressure.
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3.988899
PILE JOINER FOR CONNECTING THE ENDS OF

CONCRETE PILES AND ITS MIEMIBERS
john J. Doueherty. Cedar G .ove.NJ.. assinor to APF Corpo- Keywords: Pile, concrete; Pile section

ration. Clifton,. 
conneccion

Filed Juh 1. 197S. Set. No. 592.189
Inm. CL E02D i;30, 825G 30') U.S. Cl. X.R. 61-56; 403-379

L.S. CI. 61-53 25 Claims

A pile joiner is disclosed for connecting together the bar is received therein to additionally secure the

ends of concrete piles which joiner includes a socket two members and the ends of the piles together, The
member and a mating member one of which is on the pile joiner is constructed so that it is suitable for piles
end of one pile and the other is on the end of the pile of different forms in cross section and for a wide range

to be connected therewith. Each of these two mem- of sizes of piles. The invention includes each member

hers has a base plate with a central hole therethrough individually as well as the members in combination as

and a tubular element secured to each base plate and a pile joiner.
extending at right angles thereto. One tubular element
is a socket element and the other is a mating element
which is received within the socket element. The
socket element and the mating element have at least a -------------

first sleeve means which includes a sleeve hole or
holes through a wall or walls of each element and in
alignment when the members are assembled together,
an outer sleeve for each sleeve hole of the socket ele.
ment extending outwardly and an inner sleeve for the

sleeve hole or holes of the mating element extending - f-- j-

inwardly or between sleeve holes in opposite walls
thereof. When the two members are assembled to-
gether with their base plates in contact, the first sleeve
means of each member or element are in alignment
their piles together against separation. Preferably the

tubular socket element and the tubular mating ele-

mrent have a second sleeve means similar to the first
which are in alignment when the two members are as-
sembled together and preferably angularly located
with respect to the first sleeve means. A second lock

3.988,932
OIL SLICK SAMPLING APPARATUS AND METHOD

Robeft E. Baier. Buffalo. and Alfred Wriht, North Tona- Keywords: Pollutant measurement; Sampler,

waada. both of N.Y., asignors to Calspan Corporation, surface
Buffalo, N.Y.

Fied May 16, 1979, Ser. No. 578,281 U.S. C1. X.l. 210-DG.27
Int. Ci. GOIN 1100

U.S. CL 73-421 R 4 Claims

An oil slick sampling apparatus and method wherein a -,

substantially annular hoop-like frame adapted to float
on water and surround the slick, has an inner annular -,

surface coacted with a surface active material which -,

functions by spreading to compress the area of the oil
slick. According to one embodiment the frame is, hol-
low and has one or more openings to collect the oil
slick as it is compressed by the inwardly spreading
area of the surface active coating; according to a sec-
ond embodiment the frame is impervious and the slick
is compressed by the surface active material inwardly
toward a central area thereof whereat suitable collect-
ing means is located to collect the oil slick for further
aalysis
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3,989,951
WAVE ENERGY POWER GENERATLNG BREAKWATER
Laban E. Lesater. and kobefl Etkins. both of Crofton, Md., Keywords: Electrical generator; Power,

assignors to Westinghouse Electric Corporation, Pittsburgh, wave; Pump
Pa.

Filed Ape. 29, 1973, Set. No. 572.S16 U.S. C1. X.R. 92-90; 417-330
Int. CLI F038 13110. 1312

U.S. CI. 290-53 4 Claims

A breakwater apparatus for generating electrical
power by extracting energy from sea waves. A novel
array of subsurface fixed-position flexible-walled
pneumatic bags or cells, in a closed cycle system.
react to surface-wave-correlated static pressure varia- i _____ _

tions by expiring compressed gas into a supply header
to a generator-driving pneumatic motor while simulta-
neously inspiring return gas in a return header from
such motor. Alternate inspirational-expirational oper-
ation of individual cells involves use of a supply check
valve at each cell, discharging into the supply header,
and a return check valve at each cell, receiving from
the return header.

3,990,034
TOWABLE VLF SONAR PROJECTOR

Frank R. Abbott, San Diego, Calif., assignor to The United Keywords: Seismic vibratory acoustic
States of America as represented by the Secretary of the transmtter
Navy. Washington, D.C.

Filed Apr. 23, 1975, Set. No. 570,674 U.S. Ci. X.R. L81.-t113; 340-
Int. Cl.

" 
G01V 1/00

U.S. CI. 340-7 R 23 Claims

A tranverse variable reluctance transducer of acous- motor so as to magnify the amplitude of their radial
tic energy is configured to lend itself to being towed displacement with respect to the axial excursions of
through the water while it radiates acoustic energy. Its the motor. Another variation of this inventive concept
elongate, cylindrical shape, which has an axial tunnel employs the same motor with the reciprocator cou-
running its length, allows the flow of cooling water to pled to one side of a series of axially aligned discs
prevent excessive heat from building up. The trans- while the stator is coupled to the other side.
ducer's linear vibrator motor has its outer shell wind-
ings DC excited while the inner core or reciprocator
has its windings AC excited. As the AC source is
changed from one frequency range to another, respon-
sive changes in the projected acoustic signal are radi-
ated from suiLtbly interconnected projection surfaces.
In one configuration, one of the projection surfaces is
in communication with the fluid flowing through the
axial tunnel at one end of the transducer and another No Figure
projection surface faces radially outwardly from the
tranducer's opposite end. Another configuration has
both of these projection surfaces facing radially out-
wardly at opposite ends of the transducer. In both of
these configurations the projection surfaces do not in-
terfere with the towing or the cooling of the trans-
ducer. Both of these transducers have projection sur-
faces which are uniquely coupled to the vibration
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3,9941.247
SYSTEM4 OF STRUCTURES To RESIST HY DRODYt%.IIMC

FORCES
R,bert Q. Palmer. 410 Falcon Lane. Las Vegas. %eo. 89107 Keywords: Concrete armor unit; Revetmnt

Continuation-in-part of Ser. No. 4326.122. Dec. 19. 19"j.
aihandoned. This application Jan. 21. J1'. Ser. No. 5.42.788 .. C.X 13Int. Cf. - E020 U.2 C:4. 11 6-3
U.S. Cl. 61-4 W0 Claitm

A protective armor layer for revetments which in-
cludes a pliurality of components arranged in a close-
fitting substantially uniformly patterned single layer
for placement on an embankment with the axes of the - -4

components substantially perpendicular to the em--
bankment and with a tie-rod through diagonal rows of ~*.*---~ ~ ---- '-

the components at eyelets in the components. A corn-
pontent is comprised of a short cylindrical tube having -

a length of about one-half of the outside diameter and
a wall thickness of about one-tenth the outside
diameter.

3.990.2$2
EARTH WORKS CONSOLIDATION SYSTEM Keywords: Offshore construction, Offshore

Lester Richard Loudeni. Houston. Tex., assignor to Dresser island; Sandbag; Seabed soil
Industries. Inc-. Dallim. Tea, treatment

Filed Star. 19. 1975. Ser. No. 560.019
U. L6-0 nL CLI E02D 21i/o 1 lam U.S. Cl. LIR. 61-36k; 61-50

An earthworks is constructed by consolidating solids
and/or slurries and using the consolidated material for
constructing the earthworks. A quantity of less than
150 grams of hydraulic cement and a quantity of solu-
ble alkali metal silicate containing less than I I grams -

of SiO, are mixed with each liter of the solids and/or ____

slurry to produce a water insoluble solidified material.-
T1he mraterial thus produced is used for the construc-
tion of the earthworks. The material can be worked in
with other solids, the material will not leach chemicals ___________

and the materia does not break down into colloidal
ia pairticles that would remain suspended in water.
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3,'90,253
\NTHlOD FOR COSTRUCTING AN ICE PLATFORM

jaines F. Lea. Jr. and Joseph E. Zupanimk. both of Richard- Keywords: Offshore platform, fixed; Offshore
son, Tex.. "..sgnors to Sun Oil Company (Delaarei. Dallas platform, leg; Ice structure
Tex.

Fi!ed June 19. 1975, Se,. No. 58.253 U.S. Cl. X.R. 61-53; 62-260; 165-45
lat. CM' EO2D 5,/22. E02B 17'00

U.S. C. ,I-103 8 Claims

A work platform for oil drilling, oil production. or
other purposes is constructed in arctic waters by locat-
ing a natural ice island of suitable area and thickness.
and moving it to the desired platform location. The ice
island is anchored to the sea floor by installing at least
one. but preferably a number of, generally cylindrical a
sheaths beneath it which extend from the island to the
sea floor below. The sheaths are filled with water. and - -
a thermosiphon is installed interiorly of the sheath. As -.

the thermosiphon extracts heat from the water within
the sheath, the water is converted to ice, and eventu- 7

ally the entire body of water within the sheath is fro-
zen. thereby forming a column of ice which anchors - * -

the island to the sea floor in the desired location.

3.99,2Z5.
MARINE STRUCTURE FOR OFFSHORE ACTIlTIES

Old, Mo. Groeaundveien 94, Nesbru. Norway Keywords: Offshore platform, fixed; Offshore
Filed Mar. 27, 1975, Ser. No. 562,398 platform, leg; Seabed oil, process

Claims priority. appkiation Norway, Mar. 29. 1974, structure
1145 '4; Dec. 3. 1974. 4362/74

Ilt. CL E02B 17/00
LS. CL 61-101 i1 Claims

A marine structure for the handling of liquids such as
hydrocarbons comprises a substructure including a r
plurality of cells. A watertight superstructure extends
upwardly from at least one but preferably some of the
cells to a height above sea level whereat it supports a
deck structure. Within one of the cells which includes i
a superstructure a column is formed, which column .. .. ..
extends upwardly from the bottom of the cell to a sub- 2.. -,

stantial height, preferably above sea level, and is ar-
ranged such that at least an upper portion of the space 2 , 2
within the column located below sea level is kept dry
so that machinery or the like can be stored thereat.
Pipes extending upwardly from the cells can be
formed integrally with and even in the walls of the col-
umn. The column may extend all the way to the deck. -
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3.990-377
SELF-PROPELLED MACHINE FOR SEA-BED WORK

Jean-Pierre G. Marquinez, Marseille, France, assignor to SA Keywords: Seabed cable plow
Compagnie Maritime d'Expertises Comex. Marseilles.France U.S. Cl. X.R. 61-72.4

Filed July 7, 1975, Ser. No. 593,471
Claims priority, application France, July 19, 1974,

74.2.602
int. C. B63G 8j00

U.S. Cl. 114-16 R 16 Claims

This invention relates to a self-propelled machine pi-
loted by operators and working on the sea-bed, such
machine comprising on the one hand a self-propelled /
chassis, comprising an electrically powered hydraulic
pumping system driven by a submersible motor fed 2 1
through a cable connecting the chassis to the surface
and, on the other hand, a submarine which fixes itself
on a platform connected to the self-propelled chassis, "
and in which submarine the operators are installed.
The platform comprises ramps for precentering and
centering the submarine. The submarine is fixed tem-
porarily on the platform by electromagnets, and in- 8
duction coils encble orders to be transmitted between
-ie submarine ,i ,he self-propelled chessis.

3.990379
DREDGING APPARATUS

Peter Stamosi, Rotterdam. Netherlands, assignor to N.V. In- Keywords: Dredge, suction; Dredge pipe
dustriecle Handebeombinatie Holland. Rotterdam. Nether-
lands U.S. Cl. X.R. 37-58; 37-72; 61-107; 175-103;

Filed Feb. 25. 1975, Set. No. 52,122 242-54R
Int. Cl.' B638 35/00: E02F 318d B65H 75/34

U.S. Cl. 114-36 5 Claims

A marine dredging apparatus has a dredging aggregate
that is connected to the surface by means of a plural-
ity of articulatedly interconnected rigid pipe sections
that can be wound up on a prismatic reel that in turn
is disposed on. in or around a vessel. To facilitate
winding in a helical configuration, the axis of the pris-
matic reel is disposed at an angle to the horizontal.
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3,990.386
FAIRED .MULTI-STRENGTH .MEMBER TO%4 CABLE AND

ASSOCIATED SEQUENTIAL LOAD DISTRIBUTION
SYSTEM

William F. % ardle. Mstc. Ccnn.. assignor to The United Keywords: Towing cable
States of limerica as represented by the Secretary uf the
Navy, Washington. D.C. U.S. Cl. X.R. 254-190R

Filed May 2.3, 1975, Ser. No. 580.436
Int. Cl.2 B63B 21,'55

U.S. Cl. 114-233 F 5 Claims

A towing system h;s a faired multi-strength member
towcable and an ascmviated load distribution system.
The load distribution system has a plurality of hydrau-
lic cylinders.-rods, springs, frames and check valves
operating in conjunction with each other such that R : /M. N0_.
small tensile loads are applied to one or a small num- "3
ber of strength members. If the load increases addi-
tional strength members are sequentially loaded to dis-
tribute the applied force.

3.990.970
ABSORBENT PROIUCTS FOR HYDROCARBON'S

Pitrre Porte, Sainte-Fy.les-Lyon. France, assignor to Societe Keywords: Pollutant absorption
Rhodiaceta. Parbi. France

Contlinuation ofSer. No. 175,755, Aug. 27, 1971, abandoned, U.S. Cl. X.R. 210-40; 210-DIG.26
s;hich is a continuation of Ser. No. 888.046. Dec. 24, 190,

absndned. This application July 25, 1975. Ser. No. 599,023
Claims priority. application France, Dec. 30, 1968,

63.I 1947
let. CL2 CO 2B 9/02

U.S. Cl. 210-36 2 Claims

A pulp, i.e. an amorphous mas obtained by precipita-
tion by means of a non-solvent. of an artificial or syn-
thetic polymer, preferably a polyamide or polyester, is
used as an absorbent for oil floating on water. Advan- No Figure

tageously the pulp is coated with I to 5% of its weight
of a hydrophobic and oleophilic material, especially a
long chain paraffin or chlorinated paraffin.

3.990.975
RIGGING SYSTEM,1 FOR AN ENDLESS OIL MOP

Charles McLellan. Slidell, La.. assignor to Oil Mop !nc.. Belle Keywords: Pollutant absorption; Pollutant,
Chasse. . mechanical removal

Filed Aug. 4. 1975, Ser. No. 601.934
Iit. Cl.2 EO2B /5104 U.S. Cl. X.i. 210-DOC.26

U.S. Cl. 210-242 AS 3 Claims

The present disclosure is directed to a rigging system
for causing an endless oil mop driven through an en-
gine or motor driven wringer mechanism to make mul-
tiple passes over and through an oil contaminated
body of water from the deck of a vessel. This is ac-
complished by using sampson posts on the deck of a
vessel and connecting spars to the posts and buoyantly
supporting the free ends of the spars and mounting
mop pulleys at the end of each spar and one pulley be-
tween the spars on the sid of the vessel at the water a
line.
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3,99 | .583

HYDROELECTRIC PO W ER PL.%NT
Ch~ e'e),n. R.R. I. Box 1460. EasLound. W aih. ' Keyvords: Elctrical generator; Offshore

Filed %I:,r. 12. 1975. Set. No. 557,.it platform, fixed
lot. C1.2 F16D 33100

L.S. Cf. 60)-325 12 Claims U.S. Cl. X.R. 60-398; 290-IR; 290-4R

The housing of the power plant defines a chamber at a
level below the surface of a surrounding body of wa-
ter; and also a series of penstocks which open into the
water at points between the level of the chanocr and
the surface of the water, and which discharge into mic
chamber. The hvdroelectric power generating means
in the plant include turbines in the penstocks, and
means for discharging the tailwater ;rom the respec-
tive turbines including nipples on the housing which
communicate with the chamber and open into the
body of water at levels below that of the chamber. The
nipples have ope-, ended thimble-!,ke vessels telesc p-
icaiiy engagei ;e-cron. to be cxinwcd and retra",t
in relation to mne respective nipples axially thereof.
and the nipples and vessels have float operated check - --1
valves therein adiacent the chamber and the end
openings of the vessels, respectively, each of which is " . _
adapted to permit flow in the direction relatively from
the chamber toward the bodv of water when open,
and to prevent flow in the opposite direction when
closed. Also. there are additional valve means in the
tailwater discharge means which are adapted to equal-
ize the pressure in the vessels with that in the body of
water when the respective check valves in the vessels"-"
are closeu. Drive means operate to extend and retract
the respective vessels, and there are control means
connected to the drive means, which are operative
through the same ( I ) to extend and retract the respec-
tive vessles in staggered sequence aout the circum-
ference of the housing, with each vessel undergoing an -. -
at-rcst period between the respective extraction and
extension stages thereof when the vessel is fully re-
tracted. and 12) to control the rate of extension and
retraction of the respective vessels, and the length of
their respective rest periods, as a function of the water
level in the chamber. Each of the vessels is adapted in
buoyancy to hover in equilibrium in the body of water
whcn at rest, and the number of nipples and vessels is
adapted in relation to the number of penstocks and
turbines so that the vessels collectively discharge the
tailwater from the turbines at a rate adapted to main-
tain the water level in the chamber between predeter-
mined limits.
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3,991.576
FLOATING BREAKNV ATER

Sandanori Tazaki. Kodairo, and Yozo Ishida. Kunitachi. both Keywords: Breakwater, floating
of Japan, a.iNnors to Bridgestone Tire Compan Limited.
Ticko, Japan

Division of Set. No. 398.368. Sept. 18. 1973. This application
rlec. 27, 1974. Str. No. 536.7,3

Claims prioritv, application Japan, Sept. 19, 1972. 47-
107984); Sept. 30. 1972. 47-113640; M.ay 9. 1973. 48-54312

Int. CI.' E02B 3,, 6

U.S. CI. 61- 5 I Claim
/S

A floating breakwater in which the floating body is -Y
formed by housing a floating material as a floating t -"
source and a weighting material as a source for in. , , - -
creasing weight in a hollow shell composed of a rigid
material and provided with a projection on the upper
portion. The specific gravity of the floating body is . * ~~** ~ .
made to be 0. 15 - 0.75 owing to the floating material ' s"1 "(. ij
and the weighting material. 12

3,99 ,581
METHOD AND APPARATUS FOR HANDLING PILING

AND ANCHORING AN OFFSHORE TOWER
Alfred Reeves Kolb, Corleston on Sea, England, assignor to Keywords: Offshore platform, fixed; Offshore

Brown & Root. Inc., Houston, Tex. platform, leg; Pile placement;
Filed June 2, 1975, Ser. No. 582,677 Pile section connection

tnt. C. -' EM2B 17;00
U.5. Cf. 61-53.5 10 Claims U.S. Cl. X.R. 61-86

A method and apparatus for handling piling and ar-
choring an offshore tower are disclosed wherein sud-
den loading of a derrick handling the piling is avoided
as the piling is moved into position preparatory to
driving. The apparatus entails a base intended to rest -

upon an upper end of a piling guide. A releasable grip-
ping means is connected to the base and serves to grip
and restrain an add-on piling while the add-on piling is
connected to a piling connected and thus suspended
within the piling guide and also while the suspended / /
piling is released therefrom. Releasing means are em-
ployed to release the gripping means to permit con- / /
current downward movement of the add-on and sus- .
pended piling.
In further aspects, the apparatus and method of the
invention effect the connection of an add-on piling to
a piling suspended from an offshore tower by first at
least partially enclosing the add-on piling within a
chuck releasably gripping the add-on piling. The/ -
add-on and chuck are next hung from the boom of a
floating derrick and the add-on piling is connected to
the suspended piling. The piling is thereafter
disconnected from the piling guide while the
suspension thereof is concurrently maintained by a
restraining engagement between the chuck and the
piling guide. Ultimately the piling is lowered and
forced into the strata underlying the floor of the body
of water.
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3.99 I,82
OTATING-BLMPFR FENDER SYSTEMTom C. Waildrop. and Clarence T. Thome.n. both of Arling. Keywords: Collision protection; Offshoreton. Tex., asignors to Repi Tool & Rubber Co. Inc., Arling. structure fender

ton. Tex.
Filed Sept. 24, 1974. Ser. No. 508,776 U.S. Cl. X.R. 114-220; 267-140Int. Cl- E02H 3122; B63 ,104. F16F 7:12U.S. CI. 61-48 7 Claims

A fender system including a supporting frame
mounted on a stationary structure by energy-
absorbing shock mounting members, and the framecarrying annular bumper members stacked one abovethe other and sized for rotation about a pipe column,the bumper members each having their respective end
surfaces stepped at an annular step in such a way that
the stepped surfaces of adjacent bumpers mate andinterlock, and the bumper members having multiple trelief holes extending in from their end surfaces paral-

lel to the axis of the bumper members and tending to
impart a degree of asymmetrical distortion to an im-pacted bumper member causing it to creep around the
pipe column on which it is supported; such rotation
being aided by friction reducing means on the surfaces
of the bumper members.

3,q91.623
MARINE INSTRUMENTL.--rtuce C. Murdc. Beileue, Wash.. asignor to Wrnfing. Keywords: Instrumeut deployment; Salinitybouse Electric Corpormaio. Pittsburth. Pa.FiI~d Oct. 9, 1M73. Ser. No. 404.565 maurennInt. C1.2 GAiW 110

UCS. CI. 7
3-170 A I UClaims

An expendable instrument for determining salinity
versus depth in a water column and suitable for use
from vessels underway, from helicopters, and from
fixed platforms. The salinity indication is obtained by
the use of a conductivity cell for measuring the water .. .conductivity. and a standard cell for measuring theconductivity of a standard sample, and obtaining the .
conductivity ratio. The resultant is transmitted up a .,.
wire link to processing equipment.
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3.991.,69S
WATERCRAFT DOCKING

Frank W. McDonald, 4420 Choctaw Circle SE., Huntsville. Keywords: Small-craft launcher; Small-
Ala. 35801 craft service structure

Filed Jan. S. 1976, Ser. No. 647,589
Int. Cl.- B63C i'02, 1,/6 U.S. Cl. X.R. 61-65

I.S. CI. I i1-4S 3 Clijms

The invention described and disclosed herein is a dry
dock for boats which consists of a frame, formed sup-
ports for the boat hull, guides used in docking and lat-
eral support for the docked boat. air bladders to pro- -.

vide flotation, air control valves with an air-line sys-
tem. and guides to restrain the dry dock to a stall in a
marina. The dry dock provides a dry stowage of the ,,

boat, which is free from ice damage-during the winter t :/I
season and a means of effecting hull and propeller LII -, -
maintenance without beaching the vehicle or using
heavy-duty facilities. z-,

3,992,105
METHOD AND APPARATUS FOR REMOTE SALINITY

SENSING
Peter G. White. Rancho Palos Verdes, Calif., assignor to TRW Keywords: Instrument, airborne; Salinity

Inc., Redondo Beach, Calif. measurement
Filed Mar. 10, 1975, Set. No. 557,199

U.S. C. 336-118 I.G 08 Claims U.. Cl. X.R. 356-114; 356-209

Disclosed is an improved method and apparatus for
remote sensing of the salinity of large bodies of water.
Intensity values are simultaneously obtained for the
horizontally and vertically polarized components of
sunlight specularly reflected as a solar glitter pattern
at a point on the surface of the body of water where---
the salinity is known. The aperture of the vertical po-
larization detection optical system is adjusted so that I
the signal voltage from that system is equal to that
generated from the horizontal polarization detection 0 so

optical system at that point. A signal whose amplitude
corresponds to the change in salinity between another
point and that known point on the surface is generated
by multiplying the signal from the horizontal polariza-
tion detector by a function of the solar zenith angle
and dividing the difference between the output from
the horizontal polarization detector and a vertical po-
larization detector by this product.
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3,992.272
SUBMERGED OFFSHORE PLATFORM JOINT

PROTECTION Keywords: Cathodic protection; Coating;
Orwin G. Ma s nd nMarvin L. Peterson, both of Ponca City, Corrosion prevention; Offshore

Okla., a.si24ig to Continental Oil Company, Ponca platform, leg
City, Okla.

Filed May 29, 1975, Ser. No. 582.416 U.S. Cl. X.R. 61-54; 204-148; 204-196;

lNoL CL' C23F 13/00: E02D 5122 204-197
U.S. CL 204-147 7 C!aims

Submerged offshore steel platform joints are coated

with concrete with the steel members between con-

crete-covered joints protected cathodically to prevent
corrosion and corrosion fatigue. The combination al-
lows more economical cathodic protection and ex- I

tends the useful life of the submerged joints of the off-

shore structure. 
,

3,992.292
MOVING BELT-TYPE OIL SKIMMER WITH

PROPULSION INDUCED FLOW, METHOD AND
APPARATUS

Eldon L. Grimes. and David W. Lerch, both of Seattle, Wash., Keywords: Pollutant, mechanical removal;
assignors to Marine Construction & Design Co. Seattle, Pollutant removal watercraft
Wash.

Filed Oct. 1S, 1974, Ser. No. 514,814 U.S. C1. X.R. 210-242US; 210-01G.26
Int. CL SOlD /106; E02B 15/04

US. CI. 210-30 A 9 Claims

An oil spill recovery method and apparatus utilizing a

low-resistance flow-through endless belt of reticular

oleophilic, hydrophobic material and forced flow of
water with oil through the belt through induction ef-
fected by propulsion means operating at a position im-

mediately behind and beneath the submerged active
portion of the belt.
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3,992.735
FLOTATION RING FOR DREDGE PIPE LINES

Edward P. McCarthy. 360 SW. 13th Terrace. Miami, Fla. Esyvords: Dradga pipe
33129
Continuation-in.part of Ser. No. 519,311, Nov. , 1974. U.S. C. X.R. 9-340; 9-345

abandoned. This application SepL t, 
1 9 7

5, Ser. No. 612,361
Int. C1.1 B63B 211i2

U.S. CL. 9-9 R $ Claims

A hollow, flexible, two-sided. substantially C-shaped
open ring which, when deflated, can readily be dis-
torted for easy application in surrounding relation o-
with respect to a length of dredge pipe, including strap
means for temporarily securing the ring in place, and-----
which when subsequently inflated, assumes a substan- -"
tially circular cross-sectional shape and constricts ra- -" /
dially to securely embrace the peripheral wall of the -
pipe for use in the flotation thereof. I r

3,992.737
StSP-.SION SYSTEM FOR UNDERWA rER EQUIPMENTD.,o ,vrtna Duet, Phoenix, ri., and aitmut Carl Maier- Keywords: Buoy, instrumented; Instrumen-

sh,!er, V21encia. Calif., assignors to Motorola. Ice, Chicao, deployment

Filed Dee. It, ItS7, Ser. No. 639.738 U Cl. X. 340-2
Int. CLI 863B 21152

U.S. CI. 9-8 R 19 Claims

A system for suspending underwater equipment at a
predetermined depth below the surface; the system
providing storage means for the equipment prior to
deployment, protection for the equipment during de- -
ployment and stabilization of the equipment at a pre-
determined depth below the water surface after de-
ployment. A subsystem of virtual masses and a verti-
cally oriented "window shade" drogue is deployed to
provide stabilization of the equipment in both-vertical
and horizontal directions after deployment. Portions "of the deployment package are subsequently utilized

as part of the stabilization subsystem.
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3,992,88 1
APPARATUS TO GENERATE HIGH PRESSURE AIR

FROM WATER
William A. Scherrer. 6700 Alvine St., Bell Gardens, Caif. Keywords: Power, submerged source

90207

Fi! d Aug. 25. 1975. Ser. No. 607.68S U.S. Cl. X.R. 60-530; 60-531; 60-670
lnt. CI. F1SB 11/06.2) 00O

U.S. Cl. 60-398 15 Claims

A water holding tank is placed at a substantial water
depth. Two water valves and an air valve are on the
tank. A conduit leads from the tank to the surface at-
mosphere. A second embodiment of the invention in-
cludes a hollow cannister member placed at a substan- -

tial water depth and has a filter with walls of material . .
permeable to dissolved air but not liquid water. A con-
duit leads from the cannister member to the surface
atmosphere. There is a regulating valve in the conduit.

Gas pressure driven prime movers, cooling condensers
or air liquifier nozzle extensions connect to the said

conduits.

3.993.913
TIDEWATER POWER SYSTEM

Smith V. Dickman. 1807 27th St., West. Bradenton, Fig. Keywords: Channel barrier; Electrical
33505 generator; Power, tide; Tidal

Filed Mar. 28, 1975, Ser. No. 562,840 estuary water level
Int. CI.2 F03B 13110

U.S. Cl. 290-53 23 Claims

A system for extracting power from the tides includes of radially cxtening paddles and may have its ends
a dam constructed in a body of water subject to tidal closed by end walls; vent apertures are provided. ei-
flow for separating the body of water from a tidal ther in the paddles adjacent the shaft or in the end
basin between the dam and the shoreline. A plurality walls adjacent the shaft. In one embodiment, a gate is
of water wheel assemblies are mounted on the dam provided and is moved in response to the speed of ro-
and include mounting saddles for mounting water tation of the water wheel to maintain the speed of ro-
wheels for rotation about a horizontal axis at a level tation substantially constant.
about the high tide level of the body of w'ter and with
the bottom of the water wheel at substatlally the low
tide level of the body of water. Each addle includes a
pair of vertical wall members, between which the
water wheel is mounted for rotation, and a horizontal ,,

wall portion below the water wheel provided with a -. ._

concave recess receiving the water wheel. The saddle : ,.'
is so constructed that substantially all of the water
flowing from the body of water to the tidal reservoir,,...
and vice versa will flow through the water wheels. In j . ,
order to control this flow, a brake is provided to block : s ,
rotation of the water wheels at the discretion of an op-
erator. The dam is constructed from a plurality of
spaced vertical I-beams and a plurality of horizontal
slabs which extend between successive i-beams. A
saddle extension mounts the saddle on the dam by fit-
ting vertical arm members between the flanges of suc-
cessive I-beams. The water wheel includes a plurality
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3.994,082
A'R OPERATED DREDGING APPARATUS

G?,.anr.i Fidi. Florence. Italy, jasignor to Pneuma Interna. Keywords: Dredge, suction; Dredge intake;
tL.nal S.A.. Luxembourg Pump

Filed Dec. 5, 1974, Ser. No. $30.004
Claims priority, application Italy. Jan. 4. 1974, 19113/74 U.S. Cl. X.R. 417-122; 417-137

Int. CI. E,)ZF 3/8
L.S. CI. 37-71 4 Claims

Air operated dredging apparatus comprising a sub-
merged pumping unit adapted to he dragged along an

underwater bed which unit includes at least two
pumping chambers periodically filled with loose mate-
rial in admixture with water entering the chamber
through a duct connecting a dredging shovel to the
chamber, and emptied by feeding compressed air into o'

the said chamber. A check valve is provided on the.
duct upstream of the entrance to the chamber
whereby escape of air through the duct and the shovel j[- ",9

is avoided. S

3.994.134
APPARATUS FOR POWER GENERATION IN DEEP

SEAWATER
Steven I. Molnm. Flushing. N.Y.. asignor to Cooper Union Keywords: Electrical generator; Power,

Research Foundation. Inc.. New York. N.Y. submerged source
Cntinuatiom4n.part of Ser. No. 462.119, April 18. 1974,

a 4.ndoned. This application July 10. 1915. Ser. No. S94,811 U.S. Cl. X.R. 290-53
Int. CL' F038 13110. 15104

U.S. Cl. 60-496 7 Clims

The apparatus is operating in deep seawater, creating
there a space of normal pressure and utilizing the aris-
ing pressure difference. The device consists of a tele-
scope-like moving pumping equipment, furthermore
an angularly built border frame, a prime mover, a lo- -"-'--
comotion equipment with motor, a counterbalancing
system and a power generator.
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3.994,629
MECHANIS, FOR TAPPING THE SURF ENERGY

Lin Tah-4un, 3rd Fl.. 146 Chang Chun Road. Taipei. China Keywords: Power, wave; Pump
.,Tji-an

Filed Nov. 18. 1974. Ser. No. 524,714 U.S. C1. X.R. 60-640; 417-330
Int. CI FO3B 15'!'. F04B 1' 00

U.S. Cl. 41-329 4 Claims

A mechanism utilizing the energy of the surf including
a gravitational bucket with a rack on the outside I

thereof. The rack engages a gear which drives a recip-
rocating.water pump. The pump transports water to a ' ,

tank for use later as a source of steady controllable .- _____------

energy.

* C* .

I,| ..

3.99)4.795

SACRIFICI AL ANODE

(.:'Nt W. Kurr. Fir 1 .o'n. N.J.. assignor to F...ratd Met. Keywords: Cathodic protection; Corrosion
,1, C.orporation. Ne. Nork. NI.. prevention
Coi:;nuation-in-part j Ser. No. 384,186. Juiv 31. 1973.

ah.mndoed, which is a c..ntinuition-in.pirt of ,er. No. U.S. Cl. X.R. 204-280
2'i,.f, 17. Sept. 13. 1972. abandoned. This ,pplivatin .Mar. 24,

1975. Ser. No. 561,127
Int. C.-C23F-'3 00

L.a. CI. 204-197 13 Claims

Fracturing of arcuate anode segments per se or of an a pipeline of pipe diameter in the range of about 30

anode section of a sacrificial anode during installation inches to about 36 inches, and 6 or 8 anode segments
of brac-l"t-type anodes about a pipeline to be cathodi- for a pipeline of pipe diameter in the range of about
tally prolcted is minimized. Distortion of the anode 40 inches to about 54 inches. The maximum arc
scgment dunng cooling of the metal after casting the length of each anode segment is determined prior to
segment is also minimized. The minimizing of the dis- its casting and installation on the pipeline by the !or-

tortion and fracturing of the anode segments is at- mula:

tained in certain embodiments of the invention, for a
given pipeline of a certain diameter, by the arcuate- ,t

shaped anode segments each being of an arc length Maximum arc lengs o(anode segment - -- 2 inchas

which is not above a predetermined maximum arc
length in the range of about 14 inches to about 27
inches. The sacrificial anode assembly comprises an wherein D is the diameter of the pipeline in inches and

even-numbered plurality in the range of 4 to 8 of the n is the total number of anode segments in the

arcuate-shaped anode segments secured about the assembly.

pipeline in pipe-embracing relationship thereto, such
plurality of anode segments being 4 anode segments
for a pipeline of pipe diameter in the range of about
20 inches to about 36 inches, 6 anode segments for a
pipeline of pipe diameter in the range of about 30 . .,

inches to about 54 inches. 8 anode segments for a ,.---- ,

pipeline of pipe diameter in the range of, about 40 - "

inches to about 72 inches, 4 or 6 anode segments for ","... *, -

,a--
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3,995, 160
METHOD AND APPARATLS FOR O)BTAINING

ELECTRICAL POt4ER FROM SEA WATER Keywords: Electrical generator; Offshore
CL~rence Zener. Ligonier. and Jaun G. Fttuvilh, Oitlhs platform, floating; Power,

Tuship. both ul Pa.. A.sgnurs to Carnegi-N14l.on Lntier- submerged source
i) Pittsburgh. Pa.

Filed %.1a' 6, 137;;, Sc r. No. 575.084 U.S. Cl. X.R. 60-641
int. CI.' F02C I,00

US. Cl. 290-1 R 10) Claims

huzng a Iloant formed fronm ocL'an water at amnbient
temlperatures. The method and apparatus utilize the -

etkthalpy released by a rising foam to generate the T
power to drive a turbine for power export. 4 ~ L

DECEMER 7, 1976

3,995.434
WAVE DISSIPATING WALL

Hissnori Kate. Tochigi. and Hiroshi Okamoto, Kamilnay.. Keywords.* Bulkhead; Coacrete block; Seteall,
both of Japan. assignees to Nippon Tetraped Co.. Ltd..
Tokyo. Japan and Robert Q. Palmer. Las Vegas, Nev. U.S. Cl. X.i. 52-407; 52-611

Filed July 29. 1975. Scr. No. 600,008
Claims priority, application Japan. Aug. 8, 1974, 49-90300

Inc. C1.2 E028 3!06
U.S. CL 61-4 16 claims

A wave dissipating wall is formed of a plurality of wave
chambers comprising a plurality of horizontal plates
and vertical partition walls opening toward the direc-
tion from which waves come in. The ends of the walls3 b
dividing the chambers are wider than the remaining____________
parts of the walls and the front walls comprise semi-cir- z'0.
cular curved surfaces extending toward the direction
from which the waves come in order to introduce the
waves into the chamber having a wider width than the
entrance formed between the respective front walls and
to let the waves circulate within the chamber by the
energy of the waves, thereby increasing the friction
resistance between the waves and thle walls as much as
possible and achieving an efficient diminishing of the
wave energy.

.4,



3,995.457
SHOCK ABSORBING ARRANGEMENT FOR A MARINE

STRUCTL:RE
Glen E. Drewett. P.O. Boy 526,27, Lafayette, La. 70501 Keyvords: Collision protecrion; Offshore

Filed June 9, 1975, Ser. No. 5"3.4:7 structure fender; Pier fender;
Int. Cl.: E02S 3,20 B60R 4 ', i Pile protection

U.S. Ci. 61-86 4 C!ai"s

A shock absorbing arrangement for marine structures U.S. Cl. X.R. 61-8; 114-219; 267-140
includes an annular elongated hollow body with an
clastomer body molded adjacent one end of the annu-
lar body. the elastomer body having a plurality of cir-
cumferentially spaced voids therein extending from
one end of the body and terminating in spaced relation
relative to the other end of the body. A cylinder is
molded in the center of the body and has an open end .... -- _ _---,__._

facing in the same direction as the open end of the ______

voids and a closed end adjacent but spaced from the
other end of the elastomer body and the elastomer
body is provided with an enlargement adjacent the
closed cylinder end to serve as a shock absorber and _ _ _-_ _

bumper.

3,995,438
METHOD FOR INCREASING THE LOAD CARRYING

CAPACITY AND PULL-OUT RESISTANCE OF HOLLOW
PILES

Ivo C. Pogonow-ki, Houston, Tex., assignor to Texaco Inc., Keywords: Embedment anchor: Pile, concrete;
New York, N.Y. Pile, sheet

Division of Ser. No. 401,77,. Sept. 28, 1973, Pat. No.
3.874.181, which is a division of Ser. No. 247,584, April 26, U.S. Cl. X.R. 61-98S; 61-53
1972, Pat. No. 3,795,035. This application Nov. 4, 1974, Set.

No. 520,709
Int. CL E02D 5/44

U.S. CI. 61-53.68 I Claim

A plurality (preferably six) pistons and cylinders are
suspended from the swage block a precise distance I
below the uoper edge and actuatable radially from the
longitudial axis of a tubular member for making a new I
pile with anchor knobs for increased load carying
capacity and pul-out resistance.
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3,995,439
DEVICE FOR EMBEDDING OBJECTS SUCH AS
CONTIN UOUS PIPES INTO WATER BOTTOMS

L dop lahlbreck, Hannover, Germany, assignor toO & K Oren- Xeyords: Seabed pipeline placement; Seabed
stein ?. toppel Aktien etilschatt, German) trencher

Filed NIar. 3. 1975. Ser. No. 554,662
Claims priority, application Germany. Mar. 8, 1974. U.S. Cl. X.R. 37-65

2411140
Int. C1.2 EO2F 5 06

U.S. CI. 61-72.4 IS Claimb

A device for embedding objects such as continuous
pipes into water bottoms comprises a support frame
which is movable along the bottom on a drive track ,.
which is carried adjacent one side thereof. The support , .-

frame also carries a plurality of guide and drive rollers
which are engageable with the object to be embedded
and which engage the object to move the support frame - .

along the object as the drive track advances along the
water bottom. A bottom trenching device in the form , -

of a ground mill with a rotatable cutting head is pivot-
ally mounted on a support between the drive rollers
and the drive track and it operates on the bottom to
rcmrje material therefrom to form a trench. The mate-
rial ma) be subsequently directed backwardly over the
object to be embedded after it is positioned in the
trench.

3,995.484
THERMAL SENSOR FOR MEASURE.VENT OF OCEAN

CURRENT DIRECTION
Gene A. Edgerton. Ventura. Calif., assignor to The United Keywords: Current ,mnauremnt

States of America as represented by the Secretary of the
Navy, Washington, D.C.

Filed Aug. 8. 1975. Set. No. 603.219
Int. CL' GOIP 13f00: GOIW 1/00

U.S. CL 73-188 9 Claims

A spherical sensor having the inside thereof lined with

a plurality of temperature sensing elements, multiplex-
ing circuitry for sequentially measuring the tempera-
ture of said sensors, and a comparison circuit for deter- '. "

mining the sensors of greater temperature to thereby ....

derive the direction of fluid flow. 
.......... ..
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3,996.134
51ETHOD OF DISPERSING OIL IN WATER

Peter Gt.rge Oiborn. Sourne End; Peter Francis Nicks, ,aid- Keyordes Pol.ta t disp esiort
enhead. and Michael George Norton, Burr.uam-un-Crouch,
all of England. assignors to Imperial Cherical Industries U.S. Cl. X.R. 252-351; 210-DIG.27
Limited. London, England

filed Dec. 13. 1974, SerNo. 532.92
Claims Priority. application United Kingdom. Jan. 17, 1974.

219274; Apr. 24, 1974, 17d3,74
Int. Cf.' C023 1)2

U.S. CL 21;)-59 13 Claims

A method of dispersing oil in water, particularly useful
in oil slick dispersion, secondary oil recovery and tar-
sand oil reci', ry comprises contacting the oil and No Figure
water with an alkyd resin in which one component of
the resin is the residue of a water-solubile poiyalkylene
glycol such as a polyethylene glycol.

3,996.138
NI.kRI's t LIFE. Pli.OTE.CTOR

1'rne.t Daidoia. an.d John C. Daidola. b.th of 39 Kilburn Ave., Keywords: Seabed water, process structure
H*untington Stiion, N.Y. 11746

FI ed Aug. 2. 1W74. Ser. No. 494,125 U.S. Cl. X.R. 61-21
Int. Cl." E028 15,04

U.S. Cl. '1O-170 14 Claims

A device tbr protecting marine life from water intake
ducts is prcsented. The intake duct enters the marine
life protector which is characterized as an inner body of
water separated from the main outer body of water by . " -

means 'narrer walls. Through one or more of these
barrier walls, input ducts are arranged which pass
through the harrier walls having their longitudinal axes
other than parallel to the free surface of the water
bodies so that the input and exit orifices of the ducts
are at different water levels. At least one of these ori-
fices may be covered with a grating or screening or
other additional protective means.
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3.996,678
FREE-FALL GRAB

Hans M. Amann. Manautr, and Fritz Otto Poeppel. Lathe, Keywords: Instrument retrieval; Sampler,
both of Germany. assignors to Preussag Akuiengesellschalt. seabed grab
GermanyFiled Sept. II. 1975. Ser. No. 612.234 U.S. Cl. X.R. 37-184; 212-84; 214-656;
ClAims uioTity, application Germany, Sept. 16, 1974, 294-70

2444167
tat. CL B66C 3102

U.S. CL 37-183 R 10 Claims

A scissors-type, free-fall grab is disclosed for picking up
ground samples from a sea bed. The grab includes two f ,
grab halves which may pivot relative to one another. A
transverse bar engages the upper ends of the grab
halves to hold the grab in its opened position. This '>
transverse bar is attached by a cable arrangement to a
buoancy member. Upward movement of the buoy-
ancy member causes the transverse bar to become ,'
disengaged from the upper ends of the grab halves and --
forces the grab halves to move to their closed position.
The ;rab carried weights which fall off of the grab as
the grab moves from its opened to its closed position.

3.996,754
MOBILE MARINE DRILLING UNIT

Edwin L. Lowery. Houston. Tex.. assignor to Engineering Keywords: Offshore platform, jack up;
Techqology Analysis. Inc.,.Houston. Tex. Offshore storage tank, submerged;

Filed Dec. 14. 1973, Ser. No. 424,838 Seabed foundation
It. CI.1 EO2B 17,.O0

U.S. Cf. 61-92 S Claims U.S. al. X.R. 61-101; 175-7

A mobile marine drilling unit comprising: a floatable
base; a floatable platform; and a vertical support leg
attached to said base and extending upwardly through
a well provided therefor in said platform. Said base and
a major portion of said leg being submergible in a body
of water for support on the floor thereof. The support
leg and platform are provided with elevating mecha-
nisms for elevating the platform above said body of
water on said leg. In deploying the drilling unit, the unit
is floated to a selected site with the base drawn up
underneath the platform and the leg extending up-
wardly through the well. When the site is reached the
base is submerged with ballast until it is supported on
the water body floor. Then the platform is elevated
above the water body by the elevating mechanisms. A
derrick may be moved over the leg well and drilling in
the water body floor conducted through the well and
leg. H
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3,996.756
METHOD AND APPARATUS FOR SUPPORTING A
DRILLING PLATFORM ON THE OCEAN FLOOR

Joseph F. Schirtzinger, Pasadena, Calif., assignor to Sea-Log Keywords: Offshore construction; Offshore
Corporation, Pasadena, Calif. platform anchor; Seabed foundation

Filed Apr. 8. 1974. Ser. No. 458.986
Int. CI. $ 

E028 /7/00: E21B 7112 U.S. Cl. X.R. 61-50; 166-.5; 175-9
U.S. CI. 61-88 3 Claims

A method and apparatus for positioning and supporting
a drilling platform on the ocean floor in which the
drilling platform is a monopod structure with a broad
flat base. The ocean floor is dredged to form a large
level area depressed below the mudline. A precast
drilling cellar having a flat bottom wall and upstanding
side walls extending around the perimeter of the bot-
tom wall is lowered to the leveled area. Hydraulic jets
in the bottom of the cellar displace material from be- * . '
neath the cellar, allowing the cellar to sink into the
ocean floor to the depth of the sidewalls. The platform .Z..
is centered over the cellar with the base resting on the
top of the sidewalls.

3.996.757
APPARATUS FOR PROTECTING METALLIC

STRUCTURAL ELEMENTS AGAINST CORROSION
Orvai E. Liddell. P.O. Box 1533, Avalon, Calif. 90704 Keywords: Coating; Corrosion prevention;
Continuation of Ser. No. 310.831, Nov. 30, 1972. abandoned. Pile protection; Pile, steel
Coatinuation of er. No. 103,432, Jan. 4. 1971, abandoned.

This application July 22. 1974, See. No. 490.316
lat. C. E02D 5/0O

U.S. CL 61-54 4 Claims

Apparatus for protecting a partially or fully submerged
metallic structural element against corrosion from wa-
ter, air or a combination of both. A pliable watertight ,w-I
and airtight encasement is wrapped around the portion --
of the element to be protected. Seal means are utilized
to seal the edges of the encasement against water and
air. If the encasement is of an irregular shape, fillers are
secured to the structural element, such fillers having a
circular configuration, and the encasement is wrapped
around the fillers.
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3.996.794
DIFFERELNTIAL DEPTH IDICATOR Keywords: Depth pressure measurement;

Robel E. Helgmns. Jr.. Chester. N.J.. a2signor to The United Instrument deployment; Seabed
States of America as represented by the Secretary of the pipeline placement; Seabed
Navy. Washinston, D.C. site surey

Filed Oct. 17, 1966, Ser. No. 588.270
Int. CI.2 GOlD 3/00 U.S. Cl. X.R. 73-301

U.S. CI. 73-170 A 5 Claims

A differential depth indicator for measuring the atti-
tude of an undcrwater cable which is being laid. Pres-
sure transmitting points are spaced in an array which
attached to the cable being laid, and the pressure at
each point is transmitted via fluid conduits to differen- - -

tial pressure transducers. The transducers give an elec- -
trical indication of the differential pressure which is - . _ i-.

sent to the surface where it may be visually displayed.

3.996,S76
MARINE LINE SECURING APPARATUS

Lawrence L. Sinclair, 123 Old Corriage Road, Ponce Inlet. Fla. Keywords: Small-craft mooring device
32019

Filed Nov. 10. 1975. Setr. No. 630.315 U.S. Cl. X. . 24-U5J
Ing. CI.2.8638 21104

U.S. Cj. 114-218 II Claims

A line securing apparatus for attaching the line of a
marine vessel to a dock, pier, or the like, has a base
adapted with a post attached thereto. A plurality of
rings is attached to the post and to each other whereby
a boat line may be slipped through the rings and over -

the post to hold the line to the dock. A wedging mere-
bet is also attached to the post for wedging a vessel line
therein; and protruding rods give additional support to
a line held in the wedging member.
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3.997,022
DEVICE FOR GENERATING ACOUSTIC WAVES BY

INIPLOSION
Jacques Cholet. Rueil NIalmaion. France, a.si.nor to Institut Keywords: Seismic implosive acoustic

rranca.i tu Petrole des Cirburants et Lubrilana et Entre- transmitter
prise de Recher-hes et d'.ctivities Petrolieres Elf, France

Filed %Iuy Ih. 1475, Ser. No. 579,133 U.S. Cl. X.R. 181-119; 181-402
CIsims priority. applicati n France. %lay 20, 1974.

Ing. CL.' G01V j 10'
U.S. . ;L.31- I-',) I" Claims

Device for generating acoustic waves in a fluid medium
by implosion, comprising a main cylinder, a main pis-
ton slidably mounted thereinto, said piston having a i
hollow cylindrical portion housing another cylinder rill.

solid with the main one and, through the bottom of
which passes the hollow rod of another piston, actuated " ' ,
by hydraulic means and which drives in translation the "Y Il:I
main piston. By means of an annular valve, solid with --
the main piston, and further hydraulic means, the main -' -4 ' .4
piston may be locked in a position of spaced mlation
ship with respect to the main cylindcr and abruptly *<
unlocked. thereby generating an implosion.

DECMMER 21, 1976

3.9981060
DA!RRILE FOR WATER CARRIED POLLUTANTS

Paul 1'reu, Smith Road. Toms River. N.J. 08753 Keywords: Pollutant absorption; Pollutant,
Filed Apr. 14, 1 976, See. No. 676,794 surface barrier

Int. CI.! E02B ',;04; B63B 3500
U.S. 171. 6 1 - I F 6 Claims U.S. Cl. X.R. 210-DIG.25

A barrier for water carried pollutants comprises a se.
ries of end to end connectable boom sections contain-
ing a floatable material which may comprise an oleo-
philic-hydrophobic-lighter than water composition
which will selectively absorb hydrocarbons; fluid im-
pervious connectors for the ends of the boom sections
and flexible draft members and associated connectors -
for maintaining the integrity of the boom if it becomes -necessary to replace one or more of the boom sections. .
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3,998,061
FORMATION Of CAVITIES IN THE BED OF A SHEET OF

WATER
C'rLstian Jj,:kie Rederon. Neuilly-sur-Seine; Gerard Pierre Keywords: Offshore construction; Offshore

Nouquet. MNrIy-le.-Roi. and Paul Louis Poulallion. Ville. platform, fixed; Offshore storage
proux. :11 of France, asignors to C. G. Doris iCompagnie ank, submerged; Seabed foundation
Ceneraie p,,ur Its Devielpement Operationnels des Richtbss
Sout-marin.-), Paris and Societe Francaise de Stockage U.S. C1. X.R, 61-0.5; 61-50; 61-81
Geololique GEOSTOCK. Courbevoie. both of. France

Filto Mar. 2.4, 1975. Set. No. 561.660
Claira prior;,, application France. Apr. ., 1974, 74.12044

Int. CI.1 E02D 21100
U.S. CI. 61-88 10 Claims

In order to form galleries or other subterranean cavities .
in the bed of a sheet of water, for example for the . "
construction of a subterranean res.rvoir for storing
petroleum, or for -exploiting submarine deposits, a
floating structure, comprising at least one and prefer-
ably two hollow shafts, is ballasted so that it rests upon
the seabed or underwater surface, a bore is excavated
in extension of each hollow shaft, down to the desired
depth, a casing tube is inserted there, extending to I I:
above the sheet of water. and one of said ca3ines is used

as an access means for the excavation of the galleries or
cavities, whilst the other if used to remove the spoil.

3,98.062
SEA FLOOR SUPPORTED STRUCTURES WITH

CRUSHABLE SUPPORT
Kenneth Wilson Lange. Burr Ridge. Ill., assignor to Chicago Keywords: Offshore storage tank, emergent;

Bridge & Iron Company, Oak Brook, Il. Seabed foundation
Filed June 23. 1975. Ser. No. 589,716

Int. Cl.' EO2D 5100; E02B 17/02 U.S. C1. X.R. 52-167; 61-98; 61-101; 220-18;
U.S. CL. 61-SO 5 Claims 220-69; 248-23; 248-188.3

The improvement in an offshore structure having a
rigid base adapted to rest on a sea floor comprising a
crushable supporting means mounted beneath the base 11
and projecting downwardly therefrom, and adapted to
be partially crushably compressed between the base
and the sea floor when the structure is submerged to
rest on the sea floor, thereby supporting the structure -------
temporarily or permanently.

t.L- . .. . : . . .
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3.998.063
METHOD %ND APPARATUS FOR REMOVING

CONSTRUCTION PILES
Holton G. Harders. 5S21 E. Highway 98, Panama City, Fla. Keywords: Pile extractor
32401

Filed Feb. 17. 1976. Set. No. 658.278 U.S. Cl. X.R. 61-53.66
Int. CI. EO2D 5/22

U.S. Cl. ,1-53 17 Claims

Method and apparatus for removing construction piles the casing towards and away from a fixed shoe. prefer-

in which a clamp mounted in a hollow heau grips oppo- hily by a hydraulic jack or fluid motor that may he
site sides of a pie, and the head i %ibratea vertically by pohered from An% suitable source. To guide the mov-
means of a vibrating hammer which is clamped to the able shoe. a pair of anchor bars arc fixed across the
head so that the head moves up and down as a unit with casing to slidably receive the movable shoe and main-
the hammer to loosen the pile. The vibrating hammer is tain it accurately aligned with the fixed shoe as well as
suspended from a crane cable which, after loosening to transmit forces from the pile to the steel casing of the
the pile, is raised to easily remove the pile. In commcr- clamp head.
cial situations where many piles are to be removed
from one area, it is preferred that the present invention
be used to loosen the piles, leaving complete with-
drawal of the piles to a conventional choker operated
by a second crane which follows the first crane carrying
the vibrating hammer and clamping head of the present
invention.
In one embodiment, the clamp head includes a gener-
ally hollow steel casing movable over the top of the pile
to a point limited by a horizontal plate fixed across a , "
top portion of the casing. A pair of clamping shoes are ( $/ ' .
provided in the casing below the top plate to grip oppo- <KY' 1
site sides of the pile. One of the shoes is movable across

3.998.064
SUBAQUEOUS PILE DRIVING APPARATUS AND

NI&THOD
Joost %i. J~jnsz, The Hague. Netherlands. assignor to Holiands. Keywords: Offshore construction; Pile
che Beton Groep N.V.. Rijswijk. Ntherlands driver, impact; Pile placement

Filed June 19. 1975, Set. No. 588,j54
Claims priority, application Netherlands. June 27, 1974, U.S. Cl X.R. 61-69R; 173-1; 173-.12

7408710; Aug. 14, 1974, 7410905
Int. CI. E02D 7/00

U.S. Cf. 61-53.5 7 Claims

There is disclosed a system for subaqueous pile driving
in which the pile and the hammer are completely sub-
merged. The pile is suspended by at least one cable in
such a manner that two cable sections are run in an
upward direction from the top of the pile in a parallel
manner toward a device located above sea level. The
pile is lowered on the cables to the ocean floor, and the
pile driving hammer positioned on top of it simulta.
neously with the pile hammer guided on cable sections.
A traverse bore is provided in the pile for passage of the
cable, and a temporary support base is provided having
slidable frictional contact with the pile for enlarging the
base of the pile on the ocean floor.
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3,998,733
DETERGENT COMPOSITION FOR DISPERSING OIL

SPILLS
Peter Michael Blanchard, West Moltesey, and Dudley Grahame Keywords: Pollutant dispersion

Meeks, Kingston-upon-Thames. both of England, "igoors
to The British Petroleum Company Limited, Lontv, E- U.S. C1. X.R. 210-DIG.25; 252-170; 252-312;

gland 252-354; 252-350; 252-551; 252-554; 252-559;
Filed Nov. 13, 1974, Set. No. 523,525 252-170

Claims priority. application United Kingdom. Nov. 21. 1973,
53923i73

Int. C1.2 
BOI F 3/. 1)92; CIID /,83

U.S. CL. 213-59 !I Claims

A detergent composition for dealing with oil spills on
water comprises an ester of a polyoxyethylene glycol
ester of a CIO-24 fatty acid, an organic sulphate or "_
sulphonate detergent, an alcohol or glycol of molecular -'

weight 90--250. ,'

DEC --ER 28, 1976

3,999.312
WATER JzT TYPE U.NDERWATER GROULND

EXCA VATOR

Nfitms Yamaguchi. and Kaisuks Shiroyama. both o( Tokyo. Keywords: Seabed tencher
Japan. assiloml to Farukaws Electric Co. Ltd.. Tokyo,
Japan U.S. ci. X.R. 37-63; 37-78

Efe Ma 5 1975. Set-. No. 574.593

Cairga priority, appilcadon Jain, May 6, 1974, 49/31940.
A. 8. 1973, 50/47433

Int. Cl.1 EO2F 3/88
U.S. Cf. 37-62 6 Clains

In a water jet type underwater ground excavator
wherein an underwater pump portion is carried on an
excavator body including stabilizer sleds, an excavation

portion protrudes downwardly and rearwardly under e

the excavator body, and water is delivered from the . 33 o

underwater pump portion to the excavation portion

and then ejected from jet nozzles of the excavation r

portion so as to excavate the ground under water, an /.,,e
improvement by a sinker arm erected at a free end of 12-,f

the excavation portion in a manner to ascend and de- ,9
wcend with upward and downward motions of the free ,

end, whereby the stability of the excavator is enhanced.
By joining to the sinker arm a brake equipment which
suppresses the ascent thereof, the stability of the exca-
vator is enhanced.
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3.999,313
TO%ED SLED FOR DEEP-SEA PARTICLE HARVEST

Jarnes E. Andrews. Kailua, Hawaii, assignor to Hawaii Marine Keywords: )edge intak; Dredge mchainical
Research. Inc., Kaneohe. Hawaii

Flied Feb. 10. 1975. Ser. No. 548,301 U.S. Cl. X.R. 37-DIG.8; 299-8
Int. CI.2 E02F 3;14

U.S. Cl. 37--69 8 ClaWm4

A method and apparatus for harvesting the ocean floor
is disclosed. A Aded connected to a vessel is lowed over
the ocean floor. The sled is supported by spaced apart
runners that mount an upwardly open container in

which particles to be harvested are collected as the sled
is drawn forwardly by the vessetL A cable extends from
the vessel to the container and is driven in a forward '.,. -

direction. Buckets arc mounted to the cable and have a

forwardly directed open end. The cable is guided so

that the buckets are moved through the container of

the sled to therehy pick up the particles and convey - . .-T.- . .,

them to the vessel. The sled includes means for dislodg. , .. v..- _-,,

ing the particle- to be harvested from the ocean floor, .Ji ,i - - _' ,.

aitd for scparaltag from the j).irticlcs silt and other

undesirable collt.i11iitloitlts of a size smaller than the

particles.

3.999.395
SUPPORT ARILANGENW4NT FOR A CONSTRUCTION Keywords: Offshore platform, fixed; Offshore

Benit Broew. Vaillniby: Ake Lindsain na. and an Lar- storage tank, submerged; Seabed

sTsby. aSl of Sede, aiigior to AB Vanmbgzndsby oundato
lan, Stockholm. Sweden

FiledApr. 2- 1974, Set. No. 462,78
3  U.S. Cl. X.R. 61-IR; 61-35; 61-50

Claims priority. application Sweden. Apr. 26, 1973.
7305924

Int. CL2 EO2D 17/00, 27/38

U.S. CI. 61-99 12 Claims

The invention refers to a foundation or support ar-

rangement to be secured to the lowermost surface of a

construction or to one of the lowermost surfaces of a
number of legs for supporting a construction intended
for marine or submarine installation. According to the

invention the foundation or support arrangement com-
prises a plurality of downwardly directed support ele-
ments defining one or more cells or spaces therebe-
tween which are open at the bottom. Said support ele.
ments are arranged to penetrate into any deposits pre-
sent on the bottom of a sea or lake when the construc-
tion is positioned on the bottom, said deposits being

received in the cells or spaces to a degree dependent on
the contour of the bottom.
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3.999,397
MODULAR DOCK SYSTEM

Lewis L. Albery, 14429 Dante, Dolton. it 60419 Keyvords: Pier, fixed; Small-craft pier

Filed Jan. 2, 1976, Ser. No. 646,336
Int. CI. E02B 3/20; E048 /jw0 U.S. Cl. X.R. 52-263; 52-620; 52-629;

U.S. CI. hu.-48 1) Claims 108-64

A moduiar dock system comprising one or more dock
panels adapted to be interconnected into a pier, each of
said panels comprising a plurality of elongated ex-
truUed aluminum panel members having a flat upper
wall, a pair of side wails having flanges along the lower
edges and a central rib structure having lower flanges
parallel of the flanges on the side wall, a pair of alumi-
num cross-members at opposite ends of the panel mem-
bers have channel shaped cross-section and a web se-
cured to the flanges ofsaid panel members and a pair of , a - -
downwardly extending side flanges, one of said cross- '
members spaced inwardly, parallel of the adjacent ends
of the panel members and the other of said cross-mem- ,,. __

bers having an outside flange spaced outwardly parallel
of the opposite adjacent ends of the panel members
thereof and a thin sheet of skid resistant plastic mate-
rial adhesively secured to the upper surface on the
upper wall of said panel members.

3.999.399
PROTECTIVE GUARD MEANiS FOR WOOD PILING AN-)

A MIETHOD OF INSTALLLNG SAME UNDER DRY
WORKING CONDITIONS

Juhn PL Mmer, Glendora. Calilassignor to WasrA.Pltum- Keywords: Coating; Collision protection;
mer, Sherman Oaks, Calif. Fouling prevention; Pier fender;

Continuatien of See. No. 367.816. June 7. 1973. abandoned. Pile protection; Pile, wood
This applicadon Nov.JS. 1974 Ser. No, 521,970

Int. CI EO2D 5/60 a U.S. C1. X.1. 24-197; 52-623; 61-48U.S. CL 6t -t 4 Claims

Protective guard means for wood piling which includes
a one-piece waterproof seamed plastic jacket for water-
contacted portions of the piling from a level below the
lowest water level to a point above high water level.
The jacket is gathered snugly about and cinched to the
piling and preferably includes a liner'immune to attack
by wood preservative chemicals. An arcuate guard strip
of tough, high impact strength sheet resinous material K .
is clamped to the exterior of the plastic jacket for that
portion of the piling likely to be struck, buffeted or
abraded by water craft and floating objects. The de-
scribed protective guard means are assembled to thepiling before the piling is driven and preferably above
water level and under dry working conditions without"
need for divers or underwater equipment.
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3,999,497
SHOCK-ABSOBING ULFFER FOR BOARDING FENDER
Denis Hamel, St-iLmde. France, assignor to Pneunnatiques. Keyword.: Pier fender

Caoutchouc Manuiacture et Plastiques Kleber-Cudombm
France U.S. Cl. X.R. 61-48; 267-140Filed June 13. 1975. 5cr. No. 586,617
Claims priority.. application Franoe. June 13. 1974.

74.20515
I nt. CL FI6F 7112; B638 5Y,,02

U.S. Cl. 114-219 8 Claims

A shock-absorbing buffer for boarding fenders used for
the protection of ships and waterway port structures . -

has a hollow rubber body in the form of a tubular sleeve - z
with a thick wail subjected to compression-bending,
and rigid mounting plates affixed to its extremities
which are arranged parallel to each other and at right
angles to an axis of revolution of the rubber body. The
buffer also includes an annular radially extensible rub-
ber element which contacts and encloses at least one of
the extremities of the hollow rubber body. This rubber
element is separate from the rubber body and is adja-
cent to the mounting plate at this extremity.

3.999q66
METHOD AND APPARATUS FOR DISCHARGING

OVERBOARD EXCESS WATER FROM HOPPER OF
HOPPER SUCTION DREDGER OR BARGE OR SCOW

Shiteo Iust.: Ichiro Ofui. bach of Tokyo: Susumu Waea. Keywords: Dredge, su tion; Dredge-spoil
Yokeohama. and Nafthi Ishimatu, Fueabashi, all of Japan. transport; Hopper barge;
assignors to Ishikawajima-Harima Jukogyo Kahashiki tIA. Pollutant collection
sha and Tokushu Sbunsem Kabushiki Kaisha, both of To- U.S. Cl. X.R. 37-58; 210-521; 299-9
kyo. Japan

Filed Aug. 21. 1975. Ser. No. 606,96
nt. CI.1 B65G 53/30

U.S. CL 137-I 10 Claims

A method and apparatus for discharging overboard the
excess water from the hopper of a hopper suction -
dredger, barge or scow for removing the air bubbles
contained in the discharged water and for preventing
the air bubbles from being entrained into the dis-
charged water in order to prevent the turbidity of the
water in the dredging area.
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4. Reissued Patents
1974 to 1976

Re. 28,232 to Re. 28,989

Note: Matter enclosed in heavy brackets [] appears in the original
patent but forms no part of the reissued specification; matter
printed in italics indicates the additions made by reissue.

Re. 28,232
METHODS OF GROUTL'G OFFSHORE

STR LCTUR ES
Max Bassett, Houston. Tex.. and Horace W. Olen. de- Reissued Nov. 5, 1974

ceased. late of Houston. Tex.. by Magdalene M. Olsen.
executrix. Houston, Tex_ assigoors to C. ,Nelson Shields, Keywords: Grouting; Offshore construction;
Jr., trustee Pile, structure connection

Original No. 3,601.999. dated Aug. 31, 1971. See. No.
858951. Sept. 18, 1969. Application for reissue Juiy U.S. Cl. X.R. 61-53.52; 61-53.6; 61-54
11, 1973. Set. No. 378.196

Int. C. E02b 17/00: E02d 5/24
U.S. C. 61-46 15 Claims

A method for grouting the annuZue between
the jacket ad piling in the Legs of an off-
shore at ct'ure in which air is introducd
to ezoel water from the Lower end of the
annulus, and the annuZue is then fiiled
from the tor vith grouting material. Air
pressure Tay be maintained in the annulus
sufficient to prevent ingress of water
through the lower end of the jacket while -

grouting material is being introduced.
[Compressed air is introduced into an

annular space existing between the jacket
and piling in the legs of an offshore
structure so that water is expelled from
the annular space through the lower end
of the jacket and grouting material is then
introduced into the annular apace. The
introduction of compressed air and grouting
material is affected from above the water-
line, thus avoiding the necessity of per-
forming the grouting operation by divers
at the sea bad.] ....
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Re. 28,332
NIETHOD AND APPARATUS FOR PREVENTING

ICE DAMAGE TO MARLNFE STRUCTURES Reissued Feb. 11, 1975

Joseph F. Schirtringer. Pasadena. Calif.. assignor to
Sea-Log Corporation. Pasadena, Calif. Keywords: Ice protection; Offshore mooring

Original No. 3.669.052. dated June 13. 1972. Ser. No. structure; Offshore platform,

46.273. June 15. 1970. Application for reissue Oct. fixed; Offshore platform, leg;

25. 1973, Ser. No. 409.747 Offshore structure fender

Int. Cl. B63b 3508 U.S. Cl. X.R. 9-8R; 61-1; 61-46; 11-42;
U.S. Cl. 114-.5 R 15 Claims 299-24

A marine well drilling platform or the like having legs
extending to the sea floor is protected from ice floes by
comminuting devices at the water line for breaking the ice

anl thereby preventing crushing or overturning of the
platform. The comminuting devices employ high velocity
impacts against the ice to cause its fracture into chips as
distinguished from cutting action. Rapidly rotating or re-
ciprocating mechanisms with large "teeth" for making im- - _
pact engagement with the ice are employed in separate
embodiments. Comminuting devices mounted for sweep- - .
ing adjacent a mooring buoy in one embodiment open a
path hrough an ice floe for protecting the buoy and a ship
moored at the buoy.

Re. 28,966
SYSTEM ND BARRIER FOR CONTAINING AN OIL

SPILL
Thomas %icholas Blockwehk. McLean. Va., assignor to Ocean Reissued Sept. 21, 1976

Systeeis. Inc.. Rston. Va.
Original No. 3.7119,982, dated Jan. 9. 1973. Ser. No. 79*997, Keywords: Pollutant, surface barrier

Oct. 21. 1970. Applieation for reissue Jan. .4, 1974, Ser. U.S. Cl. X.R. 61-5; 114-.5F; 210-83
No. 436,146

Int. Cl. EO2b I5I/.4 ':" ia

U.S. Cf. 61-I- F 19 Claims / /

A system for containing an oil spill comprising a plu-
rality of barrier modules each composed of a compos-
ite structure having a buoyant upper section and a \ j
water absorbing lower section which represents con-
currently the sole ballast for said upper section and
the subsurface barrier for the module.

Figure from entry for original patent

3
2

N
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Re. 28,978
AIL-SAFE St BSEA FL£ ID TRANSPORT ktON SYSTEMt

Varre" B. Prcm)ks. D3rien. Corn.. asignor to %lubi Oil Cur- Reissued Sent. 28, 1976
partion, New York. N.Y. Keywords: Pollutant collection; Pollutant,

Olriginal No. 3.454,0.8. dated July 3. 1969, Ner. No. 649,935, submerged barrier; Seabed oil,
June !9. 1967. kpttication for reissue Fx.,. 2.4, 97,1, Ser.

No. Ir 18I 4'2 15 process structure' o. . 132-IInt. Cl. 
F
ZI

B 4 1
V

. 15
0
2  

U.S. Cl. X.R. 137-1

L.S. Cl. 166-.5 9 CEims

This specification discloses a subsea s stem for the -
production of fluid minerals The .sstcm incLudes a
product gathering net' ork pr,.ided .ith productioln
satellites in which the gas-od-%hater ratios of each well
are periodically tested and the flow rates are automati-
cally controlled. A power distribution network con-
nects a central power station. either floating or bottom

supported. at the site or on land nearby. with the vari-
ous satellite stations and submerged wellhead units.
Provision is made for entry into the satellites and diver
maintenance at the submerged wellheads. A rigid -

transportation pipe transports produced fluids to the
water surface At the lowet end of the rigid transpoir-
tation pipe is d designed break-away section which will
be broken if excessive strain is encountered. An in- --

'erted funnel r . ',c.x.td over the hz,:_x aAay section
to trap in) escaping Iluid.

The origlnl patent in not included in thui collection. The devices covered by it.
described in the above abstract vere not in relevant categories. The following claim
In illustrative of mew, applicale material in the reissued patent:

7. A method of recovering a fZssid auah as oiZ or Ast Mke .teaping frcm a assock in a
fLCTine or Mi e esamerged in a body of tENT, the method omprising: Zooating a

"ui¢e d . us in contain r ve r and adKae snt .n td omdk; p e isn atrre t t sme o n the
f widoped winthint said omttasine upimiUdZy thneouh a oi~Adt to the ezafaae of the

Oiwiater; . disping of the fZt, d at the surface of the w -ater.

Re. 28,989
ELECTRO.MAGNETIC WATER CURRENT NIETER Reissued Oct. 5, 1976

Vincent 1. Cushing, 9804 Uhillriditv Drive. Kensingioii, Md. Keywords: Current measurement
20793

Orillinal No. 3,759.097. dated Sept. 19, 1973. Ser. No. 68,674, U.S. Cl. X.R. 73-181
Sept. t, 1970. Application fot reiue Dec. tO, 1974, Ser. No.
531,418 electrical circuit includes means for measuring the sig-

lat. Cl.1 GotF 1/58 nal from the detecting electrodes during a time de-
U.S. CI. 73-194 EM 22 Claims layed portion of said time interval. In a further form of

the invention, pairs of oppositely disposed detecting
A body means of electrically non-conductive material electrodes are provided at right angles to one another
supports at least one pair of electrically conductive so as to indicate the direction of water current flow. In
detecting electrodes disposed at opposite portions of each form of the invention, shield means is preferably
the body means. Means is supported within the body employed in the form of electrically conductive mate-
means between the electrodes for producing an alter- rial disposed between the detecting electrodes and the
nating magnetic field, An electrical circuit is con- means for producing the mausetic field.
nected to the detecting electrodes and includes indi-
cating means. In one form of the invention, clcctri- . q.

cally conductive guard means is disposed adjacent the ir !

electrodes and means is provided for establising a po-
tential on the guard means which is directly propor- i
tional to the potential on the detecting electrodes. In v
another form of the invention, means is provided for
driving the electromagnet t3 produce an alternating o ',2 ,.Z4
magnetic field at a predetermind frequency wherein
the magnetic field is driven to a finite value for a _ z' V '.-i
predetermind time interval during each cycle, and the -
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III. SUBJECT INDEX, 1974-76

4RTIFICIAL SEAUEED

3803852 PROCESS FOR BUILDING AN ISLAND

OTHER KEYWORDS: OFFSHORE CONSTRUCTION - OFFSHORE ISLAND

SEABED FOUNDATION

3820339 ARTIFICIAL SEA WEED CUT FROM CONTINUOUS BAND

ASPHALT

3861157 APPARATUS FOR DEPOSITING UNDER WATE7 A PLOWABLE HARDErABLE

OR NOT HARDENABLE MASS.OTHER KEYWORDS: CONCRETE FORM

SEABED MATERIAL PLACEMENT

BAR PROTECTION

3830066 APPARATUS AND SYSTEM FOR PRODUCING AND PROTECTING DEPOSITS

OF SEDIMENTARY MATERIAL ON FLOORS OF BODIES OF UATER. OTHER KEYWORDS:
FABRIC MAT

3842606 BEACH-PROTECTORS
OTHER KEYWORDS: LOW-COST SHORE PROTECTION ; TIRES

WAVE AESCRBER BEACH

3844123 DEVICE FOR PRODUCING AND PROTECTIFG DEPOSITS OF SEDIMENTARY MATERIAL

ON THE FLOOR OF BODIES OF WATER.OTHER KEYWORDS: FABRIC fAT

SEABED SCOUR PROTECTION

3844125 ANTI-EROSION DEVICE
OTHER KEYWORDS: BREAKATER, STEEL FRAME ; SAND FENCE
SEABED FOUNDATION

3845630 MECHANICAL REEF
OTHER KEYWORDS: BREAKWATER, STEEL FRAPE

3888209 ARTIFICIAL REEF
OTHER-KEYWORDS: BREAKWATER, CONCRETE ; SEARED FOUNDATION

3892075 APPARATUS FOR VORTEX GENERATION TO PRECIPITATE SUSPENDED

PARTICLES IN FLUIN BODIES. OTHER KEYWORDS: BREA.WATER, STEEL FRAME

3927533 UNDERWATER WALL STRUCTURE
OTHER KEYWORDS: BREAKWATER, CONCRETr , GROIN , PILE, CONCRETE

PILE9 SHEET

3928978 APPARATUS FOR PRODUCING AND PRCTECTIrr DEPOSITS
OF SEDIME.TARY MATERIAL ON PfOORS OF BODIES OF WATER
OTHER KEYWORDS: FABRIC MAT g SEABED SCOUR PROTECTION

3971221 BREAKWATER SYSTEM FOR CREATING ARTIFICIAL SANDBARS
OTHER KEYWORDS BREAKWATER FLOATIN

,

BATBYTRERMOGRAPR

3820391 DEEP SEA PRESSURE GAUGE
OTHER KEYWORDS: DEPTH PRESSURE MEASUREMENT ; INSTRUMENT RETRIEVAL

3789456 STANDARD CONDUCTIVITY CELL FOR MEASUREMENT OF SEAWATER SArINITY
AND TEMPERATURE. OTHER KEYWORDS: SALINITY MEASUREM"ENT

39063546 STANDARD CONDUCTIVITY CELL FOR MEASUREMENT OF SEA WATER SALINITY
AND TEMPERAtURE. OTHER KEYWORDS: SALINITY MEASUREME.T
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3926056 CONDUCTIVITY, TEPPERATURE AND PRESSURE MEASURING SYSTE
"

OTHER KEYWORDS: DEPTH PRESSURE MEASUREPEI!? ; SALINITY MEASUREMENT

3935592 RECORDING INSTRUMENT ADAPTED FOR USE IN REMOTE UNATTENDED LOCATIONS
OTHER KEYWORDS. BUOY, INSTPUMENTED ; DEPTH PRESrURE MFASUREPENT

BREAKWATER, CONCRETE

3820343 SELF-UP:ORTIN, .ALL
OTHER KEYWORDS: CROI! . LOtW-COST SHORE PROTECTION ; SEAWALL

3844122 PROTECTED ,!FFSHORE STOPAC? FACILITY
OTHER KEYWORDS: OFFSHORE STORAGE TANYE'ERGENT

POLLUTANT COLLECTION

3844124 COV*TROL OF EROSION
OTHER KEYWORDS: CONCRETE AR'OR UNIT ; LOW-COST SHORE PROTECTION

WAVE ABSORBER BEACH

3846988 SWELL DAMPER
OTHER KEYWORDS: OFFS.ORE CAISSON ; SEAWALL

3849990 ANTI-HEAVE PROTECTIVE SYSTEP
OTHER KEYWORDS: OFFSHORE CAISSON ; SEAWALL

387S750 MODULAR EROSION COITR.'rCL DEVICE

3878684 DEVICES FOR PROTECTING THE BASES OF STRUCTURES IrMERSED
IN A VOLUME OF WATER. AGAINST UNDERMINIRG.OTHER KEYWORDS:
SEABED SCOUR PROTECTION ; SEAWALL

3888209 ARTIFICIAL REEF
OTHER KEYWORDS: BAR PROTECTION ; SEABED FOUNDATION

3889476 SUBMERSIBLE CAISSONS ADD TF.EIR APPLICATIONS
OTHER KEYWORDS: OFFSHORE CAISSON . OFFSHORE COOSTPUCTIOrN
OFFSHORE STORAGE TAN, E1!ERGENT

3894397 BEACH. EPOSION CONTROL STRUCTURE
OTHER KEYWORDSi CONCRETE BLOCK ; LOW-COST SHORE PROTECTION ; SEAWALL

3913333 MEANS AND APPARATUS FOR CONTROLLING FLUID CURRENTS AND SELECTIVELY
PRESERVING AND MODIFYING TOPOGRAPHY SUBJECTED TPERETO
OTHER KEYWORDS: CHANNEL PROTECTION ; DUNE PROTECTION ; SAND FENCE

SEAWALL ; TIDAL INLET

3921408 ANTI-HEAVE PROTECTIVE SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED
OFFSHORE STORAGE TANK,EMERGENT ; SEAWALL

3927533 UNDERWATER WALL STRUCTURE
OTHER KEYWORDS: BAR PROTECTION ; GROIN ; PILE CONCRETE ; PILE, SHEET

3953976 SELF-SUPPORTING WALL
OTHER KEYWORDS GROIN ; LOW-COST SHORE PROTECTION ; SEAWALL

3958426 OFFSHORE HARBOR TANK AND INSTALLATION
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE HARBOR
OFFSHORE STORAGE TAN, KEMERGENT

3969900 BREAKWATER CONSTRUCTION
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSROPE CONSTRUCTION

SEABED FOUNDATION
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3984989 "tEANS FOR PRODUCING SUBAQUEOUS AND OTHER CAST-IN-PLACE CONCRETE
STRUCTURES IN SITU.OTHER KEYWORDS: CONCRETE FORM FABRIC MAT ;
OFFSHORE CONSTRUCTION ; PILECONCRETE ; SEAWALL ; STRUCTURE REPAIR

BREAKWATER, FLOATING

3785159 ATTE17UATIOn CF .ATF FIAVES Ar.D CONTROL AND UTILIZATION
OF WAVE-INDUCED WATER MOVEP'ENTS.OTHER KEYWORDS,

YPEAKIATER, STEEL FRAME ; POLLUTANT COLLECTION POLLUTANT DISPERSION
POLLUTAT, SURFACE BARRIER ; POWz. WAVE

3791150 FLOATING BREAKWATER FOR ATTENUATIG SEAS

3800543 OFFSET BREAKWATER CONFIGURATION

3846990 FLOATING WAVE FARRIER

OTHER KEYWORDS: BUOY MOORING SYSTE!

3848419 FLOATING WAVE BARRIER
OTHER KEYWORDS: BUOY MOORING SYSTEM

3863455 FLOATABLE BREAKWATER

3864920 FLOATING BREAKWATER

3877233 FLOATING BREAKWATE, SYSTEM
OTHER KEYWORDS: LOW-COST SHORE PROTECTION

3884042 FLOATING BREAKWATER
OTHER KEYWORDS: LOW-COST SNORE PROTECTION ; TIRES

3908384 BREAKWATFRS FOR LONG, SHORT AND/OR COMPLEX WATER WAVES
OTHER KEYWORDS: BREAKWATER, STEEL FRAME

3952521 PORTABLE FLOATING WAVE TRIPPEP
OTHER KEYWORDS: BREAKWATER, STEEL FRAME

3953977 DEVICE FOR DAMPING WAVES

OTHER KEYWORDS: BREAKWATER, STEEL FRAME ; TIRES

3969901 FLOATiNG BREAKWATERS

3971221 ZREAKWATER SYSTEM FOR CREATING ARTIFICIAL SANDBARS
OTHER KEYWORDS: BAR PROTECTION

3991576 FLOATING BREAKWATER

BREAKWATER, PNEUMATIC

3803849 METHOD AND APPARATUS FOR DAMPIrG WAVE ACTION

3822555 MARINA PROTECTIVE WAVE BREAKER

BREAKWATER, STEEL FRAME

3785159 ATTENUATION OF WATER WAVES AN7D CONTROL AN D UTILIZATION
OF WAVE-INDUCED WATER MOVEENTS.OTNER KEYWORDS:
BREAKWATER, FLOATING ; POLLUTANT COLLECTION ; POLLUTANT DISPERSION

POLLUTA NT. SURFACE BARRIER ; POWER, WAVE

3835651 LITTORAL FLOW TRAP OR BASIN
OTHER KEYWORDS: BULKHEAD , GROIN ; SEAWALL

3844125 ANTI-EROSION DEVICE
OTHER KEYWORDS: BAR PROTECTION £ SAND FENCE ; SEABED FOUNDATION
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3845630 MECHANICAL REEF
OTHER KEYWORDS: BAR PROTECTION

3851476 METHOD AND APPARATUS FOR BREAxIIIG WAVES
OTHER KEYWORDS: SEABED FOUNDATION

3892075 APPARATUS FOR VORTEX GENERATION TO PRECIPITATE SUSPENDED PARTICLES

IN FLUID BODIES.OTHER KEYWORDS: BAR PROTECTION

3908384 BREAKWATERS FOR LONG. SZORT AND/OR COMPLEX WA'TER WAVES
OTHER KEY;CRDS: BREAKWATER, FLOATIPG

3952521 PORTALE FLCAT11NG WAVE TRIPPEP
OTHER KEYWORDS: BREAKWATER, FLOATING

3953977 DEVICE FOR DAMPING WAVES
OTHER KEYWORDS: BREAKWATER, FLOATING ; TIRES

BULKHEAD

3835651 LITTORAL FLOW TRAP OR BASIN
OTHER KEYWORDS: BREAKWATER, STEEL FRAME ; GROIN ; SEAWALL

3995434 PAVE DISSIPATIN7G .ALL
OTHER KEYWORDS: CONCRETE BLOCK ; SEAWALL

BUOY MOORING SYSTEM!

3818524 DEEP-SEA SLACK WIRE MOORING SYSTEM
OTHER KEYWORDS: IrSTRUMENT DEPLOYPENT

3846990 FLOATING WAVE PARRIER
OTHER KEYWORDS: BREAKWIATER, FLOATING

3848226 HIGH CAPACITY UNDERWATER ACOUSTIC RELEASE
OTHER KEYWORDS: INSTRUMENT RETRIEVAL

3848419 FLOATING WAVE BARRIER
OTHER KEYWORDS: BREAKWATER, FLOATING

3848464 UNDERWATER MEASURING BUOY SYSTEM
OTHER KEYWORDS: BUOY INSTRUMENTED

3906564 REMOTELY CONTROLLED UNDERWATER INSTRUMENT SYST-M
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

3906790 APPARATUS FOR MEASURING FLUIDIC CURRENT
OTHER KEYWORDS: CURRENT MEASUREMENT ; INSTRUMENT DEPLOYMENT

3918260 WAVED-POWERED DRIVING APPARATUS
OTHER KEYWORDS: POWER, WAVE

3927562 ENVIRONMENTAL PROFILER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT I INSTRUMENT RETRIEVAL

3946695 SELF-DEPLOYING MULTIPLE ANCHOR MOORING SYSTEDS

3955412 WATER CURRENT FORCE ,fFASURING APPARATUS
OTHER KEYWORDS: BUOY INSTRUMENTED ; CURRENT MEASUREMENT
WAVE MEASUREHZNT

3961389 DEPTH REGULATING APPARATUS
OTHER KEYWORDS: BUOY, INSTRUMENTED

3971251 DYNAMICALLY BALANCED APPARATUS FOR WATER BORNE INSTRUMENTS
OTHER KEYWORDS: CURRENT MEASUREMENT ; INSTRUMENT DEPLOYtfNT
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BUOY, InSTRUIfF/7TED

37894 5 BUOY CONS2RUCTOP

3800219 PET.HOD AND APPAPA'"US FOR DF!PrC.TNG OIL POLLUTION IN WAT.R
OTHER KEYWORDS: POrLUTAIIT ?RA SUP FYflNT

3800601 SEA SENSOR AND DESCRIPTOR SyST.mU
OTHER KEYWORDS: WAVE lfASUR7,!"EI:T

3828380 FIZXD FREEROAPD SPAR BUOY

3819846U UvDrWATER .EASUPrG PuOy sy7.?A7
OTHER KEYWORDS: BUOY MOORING SYSTE14

3885418 METHOD AND APPARATUS FOR DETECTING THE PRESENCE OF AN OIL SLICK
Off A WATER SUR'ACE.OTHER KEYWORDS: POLLUTANT MEASUREZPNT

3906565 DRI'TING OCFA.N BUOr
OTHER KEYWORDS: CURRENT MEASUREMENT

3916674 OIL-SPILL DETECTION SYSTElT
OTHER KEYWORDS: POLLUTAPT USASUR SP7 SN?
POLLUTANT. MECHANICAL RETfOVAL

3922739 APPARATUS FOR COrVERTING SEA WAVE ENERGY INTO ELECTRICAL EPRGY
OTRFR KETWORlH: ELFTHPICAL GENERATOR ; INSTRUTENT POWER SUPPLY
POWER, PAVE

3935592 RFCORD!Nr :TJRUf7,T A:,..D FOR U7SE IN RzTOTE UNATTENDED LOCATIONS
OTHER KEYWORDS: BATHYTHERPOGRAPH I DEPTH PRESSURE MEASUREMENT

3937078 SENSING APPARATUS FOR INCLIOPriTERS
OTHER KEWORDS: CURRENT MPASUREMENT

3952349 VARIABLE BUOYANCY DEVICE
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

3953905 STABILIZED; TOWABLE SPAR BUOY
OTHER KEYWORDS: TOWED 7EHICLE

3955412 WATER CURRENT FORCE MEASURING APPARATUS'
OTHER KEYWORDS: BUOY MOORING SYSTIf! . CURRENT MEASUREMENT
WAVE MEASURMENST

3961389 DEPTH REGULATING APPARATUS
OTHER KEYWORDS: BUOY MOORING SSTEmi

3983750 FLUID LEVEL SENSING DEVICE
OTHER KEYWORDS: WAVE MEASUREMENT

3992737 SUSPENSION SYSTEM FOR UNDERWATER EOUIPMENT
OTHER KEYWORDS- INSTRUMENT DEPLOYMENT

CATHODIC PROTECTION

3611988 CONTROL FOR IMPRESSED CURRENT CATHODIC PROTECTION SYSTEMS

OTHER KEYWORDS: CORROSION PREVENTION

3860313 CATHODIC PROTECTION
OTHER KEYWORDS: COATING . CORROSION PREVENTION

3870615 SACRIFICIAL ANODE
OTHER KEYWORDS: CORROSION PREVENTION

3992272 SUBMERGED OFFSHORE PLATFORM JOINT PROTECTION
OTHER KEYWORDS: COATING CORROSION PREVENTION ;
OFFSHORE PLATFOR, LEG
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3994795 SACRIFICIAL ANODE
OTHER KEYWORDS: CORROSION PREVENTION

CHANNEL BARRIER

3786638 INFLATABLE DAMS AND DAM UNITS
OTHER KEYWORDS: TIDAL ESTUARY WATER LEVEL TIDAL INLET

397465it SEL?-REGULATIG TIDE GATE
OTHER XEYWORDS: TZDAL ESTUARY WATER LE!EL

3993913 TIDEWATER POWER S.STZ.%f
OTHER KEYWORDS: ELECTRICAL GENEATOR ; POWER, T:P ;E
TIDAL ESTUARY WATER LEVEL

CHANNEL PROTECTION

3913333 MEANS AND APPARATUS FOR CONTROLLING FLUID CURRENTS AND SELECTiVELY
PRESERVING AND MODIFYING TOPOGRAPHY SUBJECTED THERETO
OTHER KEY WORDS: BREAKWATER, CONCRETE ; DUNVE PROTECTION
SAND FENCE ; SEAWALL ; TIDAL INLET

39 4987 SILT AND POLLUTION CONTROL FOR MARINE FACILITY
OTHER KEYWORDS: PIERFIXED ; POLLUTANT, SUBMERGED BARRIER
POLLUTANT, SURFACE BARRIER

COATING

3785847 PROCES.S FOR ANiTI-CORROSI77 PROTECTIOP BY REDUCTION
OF ZONISED METALS ON METAL SUBSTRATE.OTHER KEYWOPDS:
CORROSION PREVENTION

3808031 MULTI-METAL CORROSION-RESISTA NT DIFFUSION COATINGS
OTHER KEYWORDS: CORROSION PR.EVFNTIOi

3860987 DEVICE FOR APPLYING A PROTECTIVP COATING TO AN IMMERGED SURFACE.
OTHER KEYWORDS: STPUCTURF REPAIR

3861949 ARTICLE HAVI:7G APPTIEP TO T9F SUPFAC. THEREOF. AN ANTI-FOU.I.G
COMPOSTTION COMPRISING A POLYMER AND AN ORGANO-TIP COMPOrf'U)
OTHER KEYWORDS: FOULING PRE"rNNTIONt

3864153 WATER RESISTING AND ANTICORROSIVF, PAINTING METHOD AND
THE PAINTED ARTICLES.OTHER KEYWORDS: CORROSION PREVrNTION

3868268 UNDER-WATER SPRAYING
OTHER KEYWORDS: STRUCTURE REPAIR

3868313 CATHODIC PROTECTION
OTHER KEYWORDS: CATHODIC PROTECTION ; CORROSION PREVENTION

3890795 KIT OF COMPONENTS AND A METHOD OF PROTECTING STEEL PIING

FROM CORROSION.OTHER KEYWORDS: CORROSION PREVENTION ; PILE, STEEL

3896753 HYDROPHILIC POLYMER COATING FOR UNDERWATER STRUCTURES
OTHER KEYWORDS: FOULING PREVENTION

3939665 MFETHOD FOR PROTECTING METAL H-PILING IN UNDERWATER ENVIRONMENTS

AND PROTECTED 5-PILINGOTHER XEYWORDS: CORROSION PREVENTION

PILE, STEEL

3972199 LOW ADHESIONAL ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS: ICE PROTECTION OFFSHORE PLATFORM, PIXED
OFFSHORE STRUCTURE FrNDER
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3992272 SUBMFRGED OFFSRORE PLATFORM JOINT PROTFCTZON
OTHER 7EYWORDS: CATHODIC PROTECTION I CORROSION PREVENTION
OFFSHORE PLATFORM, 

LEG

3996757 APPARATUS FOR PROTECTING METALLIC STRUC.t'RAL ELEPENTS
AGAINST CORROSIONOTHER KEYWORDS: CORROSION PEVErTION
PILE PROTECTION ; PILE STEEL

3999399 PROTECTIVE GUARD PrANS FOR WOOD PILING AND A METROD

OF INSTALLING SAME UNDER DRY WORKING CONDITIONS

OTHER KEY WORDS: COLLISION PROTECTION ; FOULI!?G PREVENTION

PIER FENDER i PILE PROTECTION & PILE WOOD

COFFERDAM

3870010 MOORING SYSTEM FOR FLOATING STRUCTURES
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ; OFFSHORE PLATFORM ANCHOR

3871181 METHOD OF FORMING.AN ENCLOSURE IN A BODY OF WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION a OFFSHORE PLATFORM, JACK UP

OFFSHORE STORAGE TANX. EMERGENT . PILE. SHEET ; PILE, STEEL

COLLISION PROTECTION

l? 4S633 INTERCEPTPR FOR PpEyVNTING SHIP COLLISIONS

WITH OFFSHORE PO,,ER STATIONS AND TEE LIKE
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDER

3901040 COLLISION BUMPER FOR OFFSHORE STPUCTURES
OTHER KEYWORDS: OFFSHORE STORAGE TANK, EM ERGEFf
OFFSHORE STRUCTURE FENDER

3991582 ROTATING-BUMPER FENDER SYSTEM
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDER

3995437 SHOCK ABSORBING ARRANGEPENT FOR A MARINE STRUCTURE
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDER ; PIER FENDER

PILE PROTECTION

3999399 PROTECTIVE GUARD MEANS FOR WOOD PILING AND A METHOD
OF INSTALLING SAPE UNDER DRY WORKING CONDITIONS.OTHER KEYWORDS:
COATING ; FOULING PREVENTION ; PIER FENDER
PILE PROTECTION PILE, WOOD

CONCRETE ARMOR UNIT

3844124 CONTROL OF EROSION
OTHER KEYWORDS: BREAKTIATER. CONCRETE . LOW-COST SHORE PROTECTION
WAVE ABSORBER BEACH

3851477 DEVICE FOR PROTECTING WORKS AGAINST LIQUID MASSES

3990247 SYSTEM OF STRUCTURES TO RESIST HYDRODYNAMIC FORCES
OTHER KEYWORDS: REVETMEN?

CONCRETE BLOCK

3802205 SEA WALL CONSTRUCTION
OTHER KEYWORDS: PILE, STEEL ; SEAWALL

3894397 BEACH EROSION CONTROL STRUCTURE
OTHER KEYWORDS: BREAKWATER, CONCRETE ; LOW-COST SHORE PROTECTION ;
SEA WALL
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3896624 POLYHEDRAL, POROUS, AND HOLLOW BLOCK
OTHER KEYWORDS: SEABED FOUNDATION

,3903702 REVETMENT STRUCTURE
OTHER KEYWORDS: LOW-COST SHORE PROTECTION ; REVETMENT
SLOPE PROTECTION

3922865 MATTRESS. METHOD OF SINKING A MATTRESS AND VESSEL SUITABLE
FOR USE IN SAID METHOD.OTHER KEYWORDS: FABRIC MAT
SPARED MATERIAL PLACEPENT ; SLOPE PROTECTION

3995434 WAVE DISSIPATING WALL

OTHER KEYWORDS: BULKHEAD ; SEAWALL

CONCRETE FORM

3786640 HEANS AND METHOD FOR PRODUCING STEPPED CONCRETE SLOPE STRUCTURES
OTHER KEYWORDS: FABRIC PAT ; LOW-COST SHORE PROTECTION
REVETMENT ; SANDBAG ; SLOPE PROTECTION

3791153 METHOD FOR PLACING HYDRAULIC CONCRETE
OTHER KEYWORDS: OFFSPORE CONSTRUCTION ; SEABED MATERIAL PLACEMENT

3798867 STRUCTURAL METHOD AND APPARATUS
OTHER KFnrORDS: PILE, STEEL ; STRUCTURE PEPAIR

3837169 REINFORCED PATTRESS FOR PRCTECTIPCG SHCRELINES AD TRF. LIKE
OTHER KEYWORDS: FABRIC MAT ; REVETP'EFT

3861157 APPARATUS FOR DEPOSITING UNDER WATER A FLOWAPLE HARDEI7ABLE

OR NOT HARDENABLF MASS.OTHER KEYWORDS: ASPHALT
SEABED MATERIAL PLACEMENT

3861158 SUBMERGED PIPELINE STABILIZATION
OTHER KEYWORDS: SANDBAG . SEABED FOUNDATION

SEABED PIPELINE PLACEMENT

3871182 PETHOD OF PROTECTION FOR SLOPES AND CRESTS OF RIVERS, CHANNELS.

AND THE LIXE.OTHER KEYWORDS: FABRIC MAT ; REVETMENT

SEABED MATERIAL PLACEMENT t SLOPE PROTECTION

3886751 AQUATIC CONSTRUCTION MODULE AND MfETHOD OF FORMING THEREOF
OTHER KEYWORDS: LOW-COST SHORE PROTECTION i SANDBAG

3893304 METHOD AND A DEVICE FOR THE UNDERWATER CONSTRUCTION
OF CONCRETE STRUCTURES.OTHER KEYWORDS: FABRIC MAT

OFFSHORE CONSTRUCTION ; OFFSHORE Pr, TPORmFIXED
SEABED MATERIAL PLACEMENT

3906734 FIXED MARINE PLATFORM WITH DISPEPSED BASE
OTHER KEYWORDS: FABRIC PAT ; OFFSHORE PLATFORM, FIXED
SEABED FOUNDATION ; SEABED SCOUR PROTECTION

3934422 PILE SPLICING APPARATUS AND METHOD
OTHER KEYMWORDS PILE, CONCRETE ; PILE, WOOD ; STRUCTURE REPAIR

3938342 METHOD AND A DEVICE FOR BUILDING ItMEP.SED FOUNDATIONS
OTHER KEYWORDS- GROUTING ; OFFSHORE CONSTRUCTION
SEABED FOUNDATION i SEABED MATERIAL PLACEMENT

3955372 METHOD OF INSTALLING A FIXED MARINE PLATFORM WITH DISPERSED BASE
OTHER KEYWORDS: FABRIC MAT ; OFFSHORE PLATFORM, FIXED
SEABED FOUNDATION * SEABED MATERIAL PLACEMENT
SEABED SCOUR PROTECTION
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3984989 MEANS FOR PRODUCING SUBAOUEOUS AND OTHER CAST-IN-PLACE CONCRETE
STRUCTURES IN SITU.OTRER KEYWORDS: BREAKWATER, CONCRETE :
FABRIC MAT ; OFFSHORE CONSTRUCTION ; PILE, CONCRETE ; SEAVALL
STRUCTURE REPAIR

CORROSION PPCVENTICN

3785847 PROCESS POP ANTI-CORpOpI.rE PROTFCTIOr BY REDUCTON

OF ZONISED METALS ON METAL SUBSTRATE.OTHER KEYWCRDS: COATING'O

3808031 PULTI-'FTAL CORROSION-PESISTANT DIFFUSION COATINGS
OTHER KEYWORDS: COATING

3841988 CONTROL FOR IMPRESSFD CURRENT CATHODIC PROTECTION SYSTEMS
OTHER KEYWORDS: CATHODIC PROTECTION

3864153 WATER RESISTING AND ANTICORROSIVE PAINTING METHOD

AND THE PAINTED ARTICLES.OTHER KEYWORDS: COATING

3868313 CATHODIC PROTECTION
OTHER KEYWORDS: CATHODIC PROTECTION ; COATING

3870009 PROTECTIVE COVERING APPARATUS FOR A SUBMERGED STRUCTURE
OTHER KEYWORDS: FOULING PREVENTION

3870615 SACRIFICIAL AVODE
OTHER KEYWORDS: CATHODIC PROTECTION

3890795 KIT OF COUPONERTS AND A METHOD OF PROTECTING STEEL PILING
FROM CORROSION. OTHER KEYWORDS: COATING ; PILE, STEEL

3939665 METHOD FOR PROTECTING METAL H-PrLING IN UNDERWATER ENVIRONMENTS

AND PROTECTED I-PILING.OTHER KEYWORDS: COATING . PILESTFEL

3040339 LITHIUlf BORATE COMPLEX GREASE EXIIBITINtG SALT WATER
CORROSION RESISTANCE

3992272 SUBI'RGED OFFSHORE PLATFORP JOINT PROTECTION
OTHER KEYWORDS: CATHODIC PROTECTION i COATING
OFFSHORE PLATFORM, LEG

3994795 SACRIFICIAL ANODE
OTHER KEYWORDS: CATHODIC PROTECTION

3996757 APPARATUS FOR PROTECTING METALLIC STRUCTURAL ELEMENTS
AGAINST CORROSION.OTHER KEYWORDS: COATING ; PILE PROTECTION;

PILE, STEEL

CURRENT MEASUREPENT

3834229 METHOD AND APPARATUS FOR MEASURING WATER CURRENTS
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

3854333 METHOD FOR DETERMINING DIRECTION AND SPEED OF OCEAN CURRENTS

3861211 ULTRA-LOW FLOW VELOCITY CURRENT METER

3869911 WATER CURRENT OR TIDE DIRECTION-OF-FLOW INDICATOR
OTHER KEYWORDS: TIDE MEASUREMENT

3906565 DRIFTING OCEAN BUOY
OTHER KEYWORDS: BUOY, INSTRUMENTED

3906790 APPARATUS FOR MEASURING FLUIDIC CURRENT

OTHER KEYWORDS: BUOY MOORING SYSTEM a INSTRUMENT DEPLOYMENT
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3929015 LINE mOTION AND WATER CURRENT DISC SENSOR

3937078 SENSING APPARATUS FOR IllCLInOMETERS
OTHER KEYWORDS: BUOY, INSTRUMENTED

3949605 ACOUSTIC CURRENT/FLOW MEASURING SYSTEP!

3955412 WATER CURRENT FORCE MEASURING APPARATUS
OTHER KEYWORDS: BUOY, INSTRUMENTED ; BUOY POOpRING SYSTE,

WAVE MEASUREMENT

3971251 DYNAMICALLY BALANCED APPARATUS FOR WATER BORN7E IZSTRUMEITS
0-HER KEYWORDS: BUOY MOORING SYSTEM ; 1,7STRUMEmT DEPLOYMEI;T

3972231 PETHOD FOR MEASURING VELOCITY AND DIRECTION OF CURRENTS
IN A BODY OF WATER.OTHER KEYWORDS, INSTRUMENT DEPLOYMENT

3978726 FLUID CURRENT METER

3995480 THERMAL SENSOR FOR MEASUREfENT OF OCEAN CURRENT DIRECTION

RE28989 ELECTROMAGNETIC WATER CURREN7T METER

DEPTH PRESSURE MEASUREMENT

3820391 DEEP SEA PRESSURE GAUGE
OTHER KEYWORDS: BA THYTER!OOPAPP ; IfSTFUMEPT RETRIEVAL

3841156 COMBINED DEPTH INDICATOR AND WATER SAMPLER
OTHER KEYWORDS: INSTRU.EPT, TOWED ; SAMPLER, WATER ; TOWED VEHICLE

3926056 CONDUCTIVITY, TEMPERATURE AND PRESSURE MEASURING SYSTEM
OTHER KEYWORDS: BATHYTHERM;OGRAPH ; SALINITY MEASUREMEN17T

3935592 RECORDING INSTRUMENT ADAPTED FOR USE IN REPOTE UNATTENDED LOCATIONS
OTHER KEYWORDS: BATHYTHERl.JOGRAPH ; BUOY, INSTRUmENTED

3996794 DIFFERENTIAL DEPTH INDICATOR
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT ; SEABED PIPELINE PLACEMENT
SEABED SITE SURVEY

DREDGE INTAKE

3787144 EXPLOSIVE PUMPING AN7D DREDGING METHOD AND APPARATUS
OTHER KEYWORDS: DREDGE, SUCTION ; PUMP ; SEABFD TRENCHER

3791763 PUMP USED IN DREDGING SYSTEMS OPERATING WITH COMPRESSED AIR
OTHER KEYWORDS: DREDGE, SUCTION ; PUMP

3803856 PROCESS AND APPARATUS FOR ACHIEVING THE MECHANICAL TRENCHING
OF A PIPE-LINE IN A SUB-AQUEOUS DrPTH.OTHER KEYWORDS:
DREDGE, SUCTION I PUMP ; SEABED PIPELINE PLACEMENT SEABED TRENCHER

3807066 CUTTER HEAD FOR SUCTION DREDGE
OTHER KEYWORDS DREDGE, CUTTERIZAD

3808716 DREDGE CUTTERHEAD
OTHER KEYWORDS DREDGF, CUTTEPHEAD

3823495 ROTATABLY DRIVEN CUTTER FOR A SUCTION DREDGER
OTHER KEYWORDS DREDGE CUTTERHEAD

3842521 SUBMERSIBLE DREDGING PUMP AND SHO7EL ARRANGEMENT WITH SUSPENSION
AND TOWING MEANS TEERIFOR.OTHER KEYWORDS: DREDGE, SUCTION ; PUMP

3857651 PUMPING UNITS FOR CYCLONIC ELEVATOR
OTHER KEYWORDS: DRFDGE, CUTTERHEAD ; DREDGE, SUCTION PUPP
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3877159 ROTARY DISK CUTTER FOR A CUTTEP DREDGE
OTHER KEYWORDS: DREDGE, CUTTERHEAD

.3685330 EXCAVATOR FOR DIGGING A HOLE BErEATH THE WATER
OTHER KEYWORDS: DREDGE, CUTTERHEAD

3896566 SUBPARINE DIGGING WHEEL WpICH DISCHARGES MATERIAL IN AN AIR CHAMBER
OTHER KEYWORDS: DREDGECUTTERHEAD

3905137 UPDERUATER TRACTOR AWD IPLEI'F?T THEPEFOP
OTHER KEY.ORDS: DREDGE SUCTIO.7 ; DREDGESUP"EPIGED

3909960 LOOSE "PATFRIAL RECOVERY SYSTE" HAVING A MIXIrG BOX
OTHER KEYWORDS: DREDGE, CUTTERREAD ; DREDGE, SUCTION

3919790 PUSHED SUCTION DREDGER AND BARGE COMBINATION
OTHER KEYWORDS: DRSDGE,CUTTERHFAD ; DREDGE PROPULSION I PUMP

3945761 FAN 'ISTURBINr SAND AT THE BOTTOM OF A BODY OF WATER

SO THAT IT MAY BE PUMPED 7P IPPICIZNTLI.OTHER KEYWORDS:
DREDGE, CUTTERHEAD

3950030 UNDERWATER !INING
OTHER KEYWORDS: DREDGE, SUCTION

3958346 MULTIPLE PUMPING CHAMBER DREDGI!G APPARATUS
OTHER KEYWORDS: DREDGE, SUCTION ; PUMP • SAMPLER, SEABED GRAB

3962803 DREDGING HEAD
OTHER KEYWORDS: DPEDGE, CUTTERHEAD IPMP ; WATER PLANT REMOVAL

3971148 DREDGE CUTTERHEAD
OTHER KEYWORDS: DREDGE,CUTTERHEAD ; WATER PLANT REMOVAL

3988843 MINING TRANSITION CHAMBER
OTHER KEYWORDS: DREDGE SUCTION

3994082 AIR OPERATED DREDGING APPARATUS
OTHER KEYWORDS: DREDGESUCTIOR j PUMP

3999313 TOWED-, LED FOR DEEP-SEA PARTICLE HARVEST
OTHER KEYWORDS: DREDGE, MECHANICAL

DREDGE LADDER CONTROL

3797139 FLOATING DREDGE POTION COMPENSATOR
OTHER KEYWORDS: DREDGE, CUTTEPHEAD

3821859 DREDGE LADDER SHOCK ,!OUNTING ARRANGEMPENTS
OTHER KEYWORDS: DREDGE, CUTTER'BEAD

3867772 METHOD OF EXCAVATING TO FORM OR ENLARGE A.WATERWAY
OTHER KEYWORDS: DREDGE, CUTTERHEAD I WATER PLANT REMOVAL

3874101 DREDGER WITH ADJUSTABLE ENDLESS DIGGER AND ROTARY AIUD SLINGER
OTHER KEYWORDS: DREDGE, MECHANICAL I DIREDGE PROPULSION a

DREDGE-SPOIrL TRANSPORT

3893249 SUCTION DREDGING WITH SPELL COMPENSATION
OTHER KEYPORDS: DREDGESUCTION

3908290 HYDRAULIC DREDGINg SYSTE" AND METHOD FOR COLLECTING

AND REMOVING MATERIAL FROM DEEP SEA IEDS.OTHER KEYWORDS:

DREDGE, SUCTION

3908291 APPARATUS FOR PREVENTING TANGLE OF ENDLESS ROPE IN MINING
OR SEA LIFZ GATfERYIG. OTHER KEYWORDS: DREDGE, MECHANICAL
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3919791 DREDGER HAVING SEPARATELY FLOATING DREDGE AND TAIL SECTIONS

AND METHOD OF DREDGING.OTHER KEYWORDS: DREDGE, CUTTER HEAD
DREDGE PROPULSION

3920137 EXCAVATING MACHINE WITH CLAMSHELL BUCKET
OTHER XEYWORDS: DREDGE, .ECHANICAL

39'49496 WAVE COMPENSATPJG SYSTEP FOR SUCTION DREDGERS

OTHER KEYWORDS: DREDGE, SUCTION

3956834 DREDGE LADDER SHOCK mOUNTING ARRANGEMENTS
OTHER KEYWORDS: DREDGE CUTTERHEAD

3959898 DREDGE LADDER SHOCK MOUNTING ARRANGEMENT

DREDGE PIPE

3820258 APPARATUS AND METHOD FOP DREDGING, RETENTION, TRANSPORT
AND DISPOSAL OF DREDGE MATERIAL.OTHER KEYWORDS:
DREDGE-SPOIL TRANSPORT ; HOPPER BARGE

3828451 DUCTING SYSTEM FOR SUCTION DREDGERS HAVING PIVOTALLY CONNECTED
TUBE LENGTHS. OTHER KEYPORDS: DREDGE, SUCTION

3921238 DREDGE PIPE FLOTATION

3990379 DREDGING APPARATUS
OTHER YEYWORDS: DREDGE, SUCTIOp

3992735 FLOTATION RING FOR DREDGE PIPE LINES

DREDGE PROPULSION

3822558 ARCTIC DREDGING AND PIPELAYI."'G
OTHER YEYTrORDS: ICE PROTECTION . SEARED PIPELINE PDACEMENT
SEABED TRENCHER

3874101 DREDGER WITH ADJUSTABLE ENDLESS DI.GEP AFD ROTARY MUD qLIGER
OTHER KEYWORDS: DREDGE LADDEP CONTROL ; DREDCE, IECHANICAL

DREDGE-SPOIL TRAISPOR'

3885331 DREDGING BARGE HAVING DIGGITG JETS AND STEERING JETS
OTHER KEYWORDS: DREDGE, SUCTION ; SEABED TRENCHER

3897639 VEHICLE FOR UNDERWATER EXCAVATION BENEATH A STRUCTURE
OTHER KEYWORDS: DREDGESUCTIOrTN DREDGE,SUBMERGED

OFFSHORE CONSTROCTIO" ; SEABED POUIDATION

.3902448 DREDGE HAVING IM!PROVED PROPELLING MEANS
OTHER KEYWORDS: DREDGE,CUTTERHEAD

3919790 PUSHED SUCTION DREDGER AND BARGE COPBINATION
OTHER KEYWORDS: DREDGE, CUTTER HEAD ; DREDGE INTAKE ; PUMP

3919791 DREDGER HAVING SEPARATELY FLOATIN7G DREDGE AND TAIL SECTIONS
AND METHOD OF DREDGING.OTHER KEYWORDS: DREDGE, CUTTERREAD

DREDGE LADDER CONTROL

3924896 AIR CUSHION DREDGE FOR USE IN ICE-COVERED .WATERS
OTHER KEYWORDS: DREDGE, CUTTERHEAD I ICE PROTECTION"

3964184 METHOD OF REMOVING MATERIAL FROM A BED OF A BODY OF WATER
OTHER KEYWORDS: DREDGE, SUCTION SEABED TRENCHER
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3975784 MARINE STRUCTURE
OTHER KEYWORDS: DREDGE, SUCTION ; OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORM, FLOATING ; POLLUTANT DISPERSION
SEABED PIPELINE PLACEMENT a SEABED TRENCHER

3983707 .!2ETHOD AND APPARATUS FOR ,CVI?7G AN OBJECT O TPE BCTTOP OF A BODT

OF WATER. OTHER KEYr.'ORDS- DREDGE, SUP,"ERGFD

DREDGE-SPOIL TRANSPORT

381S267 PETHOD AV APPARATUS FOP SUCKI'G UP MATERIAL FROM THF .OTTOM
OF A BODY OF WATER. OTHER KEYWORDS: DREDGE, SUCTION
DREDGE, SUPMERGED , HOPPER BARGE

3820258 APPARATUS A?'D METROD FOR DREDG,"C, RE'.TI,rf. TRANSPORT

A,7D D:SPOSAL OF DREDGE MATERIAl.OTHER KEYWORDS:
DREDGE PIPE ; HOPPER BARGE

3841710 METHOD AND APPARATUS FOR MOVIPO SOLIDS FROM A RE?'OTE LOCATIO?!

3874101 DREDGER VITH ADJUSTABLE ENDLESS DIGGER APE ROTARY MUD SLIGER
O HER KEYWORDS: DRETPC LADDER CO,"POCl ; DREDr , ."MC7A,'ICAL
DREDGE PROPULSION

38,89uri A" 4"F PT.' A HOPPER O' A SUCTYOB DRrrr-E W'TPF SAND
:757PYE!WDR .S: 'F.GE, SUCTION P PPE BARGE

3881530 PLANT FOR ZVACUATING DREDGED MATERIAL
CTHER KEYWCRDS: HOPPER BARGE ; OFFSOCRE l'OORINO STRUCTURE ; PU',P

3881840 CENTRIFUGAL PUMP FOR PROCESSING LICUIDS CONTAINING APRASIVE
CONSTITUENTS, MORE PARTICULARLY. A SAND PUM-?P OR A VASTE-WATEP PUMPER
OTHRP 7Er.,'ORDS: PUMP

399L-01 SAND PLL COTMPACTION SYSTE,
OTHER KEY: 'ORDS: SEABED M!ATERIAL PLACEMENT , SEABED SOZL TREATMENT

3999566 ":ETHOD A;D APPARATUS FOR DISCHARGING OVERBOARD EXCESS WATER
FROM HCPPER OF HOPPER SUCTION DREDGER OR BARGE OR SCOW
OTHER KEYWORDS: DREDGE, SUCTION a HOPPER BARGE
POLLUTAPT COLLECTION

DREDGE, CUTTERHEAD

3792538 ARTIFICIAL ISLAND FORMED OF HINGEDLY ITERCONNECTED PONTOONS
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP ; OFFSHORE PLATFORM, WALKING

3797139 FLOATING DREDGE MOTION COMPENSATOR
OTHER KEYWORDS: DREDGE LADDER CONTROL

3807066 CUTTER HEAD FOR SUCTION DREDGE
OTHER KEY WORDS: DREDGE INTAKE

3808716 DREDGOE CUTTER HEAD
OTHER KEYWORDS: DREDGE INTAKE

3821859 DREDGE LADDER SHOCK mOUNTING ARRANGEMENTS
OTHER KEYWORDS: DREDGE LADDER CONTROL

3823495 ROTATABLY DRIVEN CUTTER FOR A SUCTION DREDGER
OTHER KETWORDS: DREDGE INTAXE

3857651 PUMPING UNITS FOR CYCLONIC ELEVATOR
OTHER KEYWORDS: DREDGE, SUCTION DREDGE INTAKE PUMP
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3867772 !ETHOD OF EXCAVATI:IG TO FORM OR ENLARGE A WATERWAY
OTHER KEY.'ORDS: DREDGE LADDER CONTROL , WATER PLANT REMOVAL

3877159 ROTARY DISK CUTTER FOR A CUTTER DREDGE
OTHER KEYWORDS: DREDGE INTAKE

3885330 EXCAVATOR FOR viGGi0.G A HROLE BENEATH THE WATER
OTHER KEYWORDS: DREDGE INTAKE

3R96566 SUB1'VINE :!,GINGC ;,'EEL ;'!L'CH DISCARGS MATERIAL IN AN AIR CHA'BER
OTHER KEYf'OPDS: DREDGE I:TAKE

3902U48 7'R!DP.D N .'17tO:M... C, D PFORP1TLlr ,.PFA Nr
OTHER KEYWORDS: DREDGE PROPULSION

3909960 LOOSE MATERIAL RECOVERY SYSTE' HAVI!,'G A MIXING BOX
OTHER KEYWORDS: DREDGE, OUCTION ; DREECE INTAYF

3919790 PUSNED SUCTION DREDGE7 AND PAR E CO'IPITIOr
OTHER KEYWORDS: DREDGE INTAKE ; DREDGF PROPULSION ; PUMP

3919791 DREDGER RAVING SEPARATELY FLOATIrG DREDGE AND TAIL SECTIONS

AND METHOD OF DREDGINGOTHER KEYWORDS: DREDGE LADDEP CONTROL
DREDGE PROPULSION

392U896 AIR CUSHION DREDGE POP USE IN ICE-COVERE' WATERS
OTHER KEYWORDS: DREDGE PROPULSION . ICE PROTECTION

3945761 PAN DISTURBING SAND AT THE BOTTOM OF A BODY OF WATER
SO THAT IT HAY BE PUMPED UP EFPICIENTLY. CTHER KEYWORDS:

DREDGE INTAKE

3956834 DREDGE LADDER SHOCK MOUNTING ARRANGEMENTS
OTHER KEYWORDS: DREDGE LADDER CONTROL

3962803 DREDGING HEAD
OTHER KEYWORDS: DREDGE INTAKE PUMP ; WATER PLANT REMOVAL

3971148 DREDGE CUTTERHEAD
OTHER KEYWORDS: DREDGE INTAKE ; WATER PLANT REMOVAL

3978679 METHOD AND APPARATUS FOR UNDERWATER TREN.CH EXCAVATION
AND PIPELINE LAYING.OTHER KEYWORDS: DREDGE, SUBMERGED

SEABED PIPELINE PLACEMENT - SEABED TRENCHER

DREDGE, MECHANICAL

3864851 DREDGE CHAIN, SPROCKET, AND COMBINATION

3869814 EXCAVATOR WITH DRAGLINE EPUIPRENT

3874101 DREDGER WITH ADJUSTABLE ENDLESS DIGGER AND ROTARY MUD SLINER
OTHER KEYWORDS: DPEDGE LADDER CONTROL : DREDGE PROPULSION
DREDGE-SPOIL TRANSPORT

3889403 METHOD AND APPARATUS FOR CONTINUIOUS UNDERWATER MIINING
USING PLURAL SHIPS

3896567 DREDGING BUCKET HAVING A REINFORCED EDGE

3908291 APPARATUS FOR PREVENTING TANGLE OF ENDLESS ROPE IN MINING
OR SEA LIFE GATHERING
OTHER KEZWORDS: DREDGE LADDER CONTROL

3920137 EXCAVATING MACHINE WITH CLAMSHELL BUCKET
OTHER KEYWORDS: DREDGE LADDER CONTROL
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3943644 INING DREDGE HAVING ENDLESS BUCKET CONVEYOR AND FLEXIBLE GUIDE TRAIN

39U5137 BRAKE FOR CUSHIONING PENDULUM MOVEPENTS, ESPECIALLY FOR GRAB BUCKETS

OF HYDRAULICALLY OPERABLE EARTH DREDGES

3947980 PROCESS AND APPARATUS FOR DEEP-SEA PARTICLE HARVESTING

3949&&97 RELEASABLE LATCHING APPARATUS FOR A BE.THIC GRAS
OTHER KEYWORDS: SAPPLER, SEABED GRAB

3949496 GRAB BUCKET FOR DREDGING SLUDGE

3955294 ELEVATOR APPARATUS FOR TOTED DEEP-SEA PARTICLE HARVESTER

3966579 APPARATUS FOR SEDIMENT DREDGING AND OCEAN MINERAL GATHERING

3999313 TOWED SLED FOR DEEP-SEA PAPTICLE HARVEST
OTHER KEY~IORDS: DREDGE IZTAXF

DREDGE, SUBMERGED

3783626 STRUCTUREAND !ETHOD AND APPARATUS FOP FOUNDIN A STRUCTURE
OTHER KEYrIORDS: DREDGE, SUCTION ; OFFSpORE COSTPUCTICN
SA P.PD FOUNDATION

3815267 ,'L7T{D MW AP!!,P/,T. FOR SUCX.'r VP MATFPIAL F.nO,' TT DOTTC?"
OF A BnDY OF WATER.OTHER KEYWORDS: DREDGE, SUCTION
9EgnE-SPOIL TP',!SPORT g HOPPER BARGE

3897639 VEHICLE FOR UtNDERW1ATER EXCAVATION BENEATR A STRUCTURE
OTHER KEYWORDS: CRFDGE, SUCTION ; DREDGE PROPULSION
OFFSHORE CONSTRUCTION I SEABED FOUNDATION

3905137 UNDERWATER TRACTOR AND INPLEPENT TilEREFOR
OTHER KEYPORDS: DREDGE, SUCTION ; DREDGE INTAKE

3978679 METHOD AND APPARATUS FOR UNDERWATER TRE!'CH EXCAVATION
AND PIPELINE LAYING.OTHER KEYWORDS: DREDGE, CUTTERHEAD
SEABED PIPELINE PLACEMENT i SEABED TRENCHER

3983707 METHOD AND APPARATUS FOR MOVIl!G AN OBJECT ON THE BOTTOM

OF A BODY OF WATER.OTHER .ETWORDS: DREDGE PROPULSION

DREDGE, SUCTIC,

3783626 STRUCTUREAND METHOD AND APPARATUS FOR FOU?!DIN!G A STRUCTURE
OTHER KEYWORDS: DREDGE, SUBMERGED , OFFSHORE CONSTRUCTION

SEABED FOUNDATION

3787144 EXPLOSIVE PUMPING AND DREDGING METHOD AND APPARATUS
OTHER KEYWORDS: DREDGE INTAKE ; PUMP ; SEABED TRENCRER

3791763 PUMP USED IN DREDGING SYSTE'S OPERATING WITH COPPRESSED AIR
OTHER KEYWORDS: DREDGE INTAKE ; PUMP

3803856 PROCESS AND APPARATUS FOR ACHIEVING THE MECHANICAL TRENCHING
OF A PIPE-LINE IN A SUB-AQUEOUS DEPTH.OTHER KEYWORDS:
DREDGE INTAKE I PUMP ; SEARED PIPELINE PLACEMENT ; SEABED TRENCHER

3815267 METHOD AND APPARATUS FOR SUCKING UP MATERIAL FROM THE BOTTOM
OF A BODY OF WATER.OTHER XEYORDS: DREDGE, SUBMERGED
DREDGE-SPOIL TRANSPORT ; HOPPER BARGE

3828451 DUCTING SYSTEM FOR SUCTION DREDGERS HAVING PIVOTALLY CONNECTED

TUBE LENGTHS.OTHER KEYWORDS: DREDGE PIPE
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3842521 SUBMERSIBLE DREDGING PUMP AND SHOVEL ARRANGEMENT WITH SUSPENSION

AND TOWING PEANS THEREFOR. OTHER KEYWORDS: DREDGE INTAKE -P.MP

3842522 1.!ETHOD FOR HYDRAULICALLY RAISING ORE AND OTHER MATERIALS
OTHER KEYWORDS: PUMP

3857651 P'U"PING FOTS S(R CYCLONIC ELEWATR
OTHER KEYWORDS: DREDGE, CUTTERHEA- ; DREDGE I':TA.E ; PUJP

387S946 APPARATUS FOR LOADIGC A HOPPER OF 4 SUCTION DREDGER 'T.!{ SAND
OTHER KEYWORDS: DREDGE-SPOIL TRANSPORT ; HOPPER BARGE

3885331 DREDCING BARGE HAVING DIGGING JETS AND STEERIG JETS
OTHER EY WORDS: DREDGE PROPULSION ; SEARED TRENCHER

3893249 SUCTION DREDGING WITH SWELL COPPEFSATION
OTHER YEYWIOPDS: DREDGE LADDER CONTROL

3897639 VEHICLE FOP UNDERWATER EZCAVATION BENEATH A STRUCTURE
OTHER KEYr'ORDS: DREDGE PROPULSION ; DREDGE, SUBMfERGED
OFFSHORE CONSTRUCTION ; SEARED FOUNDATION

3905137 UNDERWATER TRACTOR AND IM'PLEPENT THEREFOR
CTHER KEYWORDS: DREDGE IrTAKF . DREDGE, SU'DFERGED

3908290 ;ULIC DREDGIAG SYSTEM AND . OTRD FC COLLECTING
AND REmOVING mATERIAL FROM DEEP SEA BEDS
OTHER KOY.'WORDS: DREDGE LADDER CCLNTPOL

3909960 LOOSE MATERIAL RECOVERY SYSTEP PAVII'G A MIXING BOy
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; DREDGE INTAKE

3949496 :,'AVE CO,"PE.SATING SYSTE,': FOR SUCTION DREDGERS
OTHER KEYWCRDS: DREDGE LADDER CONTROL

3950030 UNDERWATER 2;INING
OTHER KEYWORDS: DREDGE I;NTAKE

3958346 tUULTIPLE PUyPING CHAMBER DREDCGING APPARATUS
OTHER KEYWORDS: DREDGE INTAKE ; PUMP ; SAMPLER, SEABED GRAB

3964184 MIETHOD OF REMOVING MATERIAL PROM A BED OF A BODY OF WATER
OTHER KEYWORDS: DREDGE PROPULSION ; SEABED TRENCHER

3967393 UNDERWATER SOLIDS COLLECTING APPARATUS
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3969834 AIRLIFT
OTHER KEYWORDS: PUMP

3971513 DREDGE PUMP
OTHER UXYWORDS: PUMP

3972137 DREDGING IIISTALLATIOU
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED

3975784 MARINE STRUCTURE
OTilER KEYWORDS: DREDGE PROPULSION i OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORN, FLOATING ; POLLUTANT DISPER,9IO
SEABED PIPELINE PLACEMENT , SEABED TRENCHER

39758,2 IIETHOD AND APPARATUS FOR DREDGING EMPLOYING A TRANSPORT FLUID
PLOWING IN SUPSTANTIALLY CLOSED RECIRCULATIG COURSE

3986843 1IiING TRAIUSITIOUt CIAllBER
OTHER XjiYWORDS: DREDGE ITAKE
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3990379 REDGIdG APPARATUS
O'VUER KEYWORDS: DREDGE PIPE

3994082 All? OPERATED DREDGING APPARATUS
OTIER KXYWORDS: DREDGE ITAKE ; PUMP

3999566 UETHOD AiiD APPARATUS FOR DISCHARGING OVERBOARD EXCESS WATER

FROM HOPPER OF HOPPER SUCTION DREDGER OR BARGd OR SCOW

OZ;Ii;R ,_ YWORDS: )REDGE-SPOIL TRANSPORT . iOPPER BARGE

POLLUTANT COLLECTION

DU.i PROTECTIOd

3913333 M.'EANS A,;D APPARAUS FOR COUTROLLING FLUID CURRENTS

AND SELECTIVELY PRESERVING AND MODIFYING

T0POGRAPHIY SUBJECTED THERETO.OTHER ZZYWORDS: BREAXWATER, CONCRETE

CHAdLNEL PROTECTION ; SAND PFHCE i SEAWALL * TIDAL INLET

ELECTRICAL GEiERATOR

3783302 APPARATUS AND ME'HOD FOR CONVERTING WAVE ENERGY

IIITO ELECTRICAL ENERGY.OTBER KEYWORDS: POWER, WAVE

3805515 1ODULARIZED SEA POWER ELECTRICAL GENERATOR PLANT
OTI!ER KEYWORDS: FOWER, SUBMERGED SOURCE

38034S5 WAVE OPERATED POWER PLANT
OTHER XEY WORDS: POWER, SUBMERGED SOURCE | POWERWAVE

3828557 ELECTRIC GEIIERAT.NG APPARATUS CONVERTING THE PUSHING ACTION

OF WAVES INTO ELECTRICAL POWER OTHER KEYWORDS: POWERWAVE

3870893 WAVE OPERATED POWEP PLANT
OTHER KEYWORDS: POP, WAVE

3879950 SPECIAL POWER GE1;ERATINC UNIT USI. COPPRESSED AIR PRODUCED
BY OCEAN WAVE TOGETHER WITH SUPER-HEATED STEAH

OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; POWER, WAVE ; PUMP

3882320 TIDE ENERGY CONVERSION DEVICE
OTHER KEYWORDS: POWER, TIDE ; TIDAL IHLET

3896622 POBILE POWER GENERATION DEVICE EPPLOYING TROPICAL WATER THERMOCLINE

OTHER KEYWORDS: POWER, SUBMERGED SOURCE

3898471 ELECTRIC GENERATOR RESPONSIVE TO wAVES IN BODIES OF WATER
OTHER KEYWORDS: POWER, WAVE

3912938 ELECTRICAL STATIONS OPERATED BY WAVES
OTHER KEYWORDS: OFFSHORE PLATFORP, FLOATING I POFER, WAVE

3922739 APPARATUS FOR CONVERTING SEA WAVE ENERGY IN7TO ELECTRICAL ENERGY
OTHER KEYWORDS: BUOY, INSTRUMENTED I INSTRUMENT POWER SUPPLY

PO R, WA VE

3927330 WATER POWER mACHINE AND UNDER SEA, UNDER WATER GENERATOR STATION
OTHER KEYWORDS: POWER, SUBI.fERGED SOURCE i POWER, TIDE
SEABED FOUNDATION

3928967 APPARATUS AND METHOD FOP EXTRACTING WAVE ERlGY
OTHER KEYFWORDS: POWER, WAVE ; PUMP

3959663 TIDE-POWERED ELECTRICAL GENERATOR
OTHER KEYWORDS: POWER, TIDE
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3962@77 OFF-SHCRE POWER PLANT
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED

3965364 WAVE GENERATOR
OTHER KEYWORDS: POWER, WAVE

3965365 POWER GENERATING MACHINE ACTUATED BY OCEAN SWELLS
OTHER KEYWORDS: POWER, WAVE

3970L15 ONE WAY VALVE PRESSURE PUMVP TURPB"E GENERATOR STATIONV
OTHER KEYWORDS: POWER, WAVE ; PUMP

39834OU S'RF-TURPIE GEERATI'TG SYSTEM
OTHER KEYWORDS: POWER, WAVE

3988592 ELECTRICAL GENERATING SYSTEM
OTHER KEYWORDS. POWER, TIDE - POWER, WAVE ; PUfP

3989951 VAVE ENERGY PCWER CE1YSRATIVO- BREAKVATEP
OTHER KEYWORDS: POWER, WAVE ; PUMP

3991563 HYDROELECTRIC POWER PLANT
OTHER KEY;'CRDS: OFFSHORE PLATFOPP, FIXED

3993913 TIDEWATER POWER SYSTEM
OTHER FEYWORDS: CHANNEL BAPRIFR ; POW E, TIDE
TIDAL EST'ARY WATER LE:'EL

3994134 APPARATUS FOR POWER GENERATION IN DEEP SEAWATER
OTHER KEYWORDS: POWER, SUBt.ERGED SOURCE

3995160 .ETHOD AND APPARATUS FOP OBTAInIEG ELECTRICAL POWER PROP SEA WATER

OTHER EEYWORDS: OFFSHORE PLATFORM, FLOATING . POWERSUBMERGED SOURCE

EMBEDMENT ANCHOR

3797255 UNDER-WATER ANCHOR APPARATUS AND METHODS OF INSTALLATION

3797260 PIPELINE ANCHORING SYSTEr
OTHER KEYWORDS: SEABED PIPELINE ?LACEPENT

3824794 OFFSHORE MARINE ANCHORING STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR I OFFSHORE PLATFORM, LEG

.3839984 SAFE AND ARM MECHANISM FOR AN EM8ED.MENT ANCHOR PROPELLANT

3841105 METHOD AND APPARATUS FOR ANCHORING UNDERWATER PIPELINES
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3841106 PIPELINE ANCHORING SYSTEMS
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3850128 VIBRATORY ANCHOR

3851492 APPARATUS AND METHOD FOR OFFSHORE OPERATIONS
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT ; SEABED TRENCHER

3874181 HRIGH LOAD CARRYING CAPACITY, FREEZE AND CRACK-PROOF
CONCRETE METAL PILE.OTIER KEYWORDS: ICE PROTECTION
PILE CONCRETE ; PILE, STEEL

3891037 REMOTELY OPERATED SEAFLOOR CORING AND DRILLING METHOD AND SYSTE,
OTHER KEYWORDS. INSTRUtfET DEPLOyMERNT PILE PLACEMENT
SAMPLER, SEABED-DRILLED CORE

3908386 ROCK BOLT FOR REMOTE INSTALLATION

425

w-W.



3910218 PROPELLANT-ACTUATED DEEP WATER ANCHOR

3984991 ANCHOR AND M!ETHOD OF SETTING ANCHOR
OTHER KEYWORDS: OFFSHORE PLATFORI1 ACHOR

3995438 METHOD FOR INCREASING THE LOAD CARRYING CAPACITY

AND PULL-OUT RESISTANCE OF HOLLOW PILES.OTHER PEYWORDS.
PILE, CONCRETE ; pir, RFOT

FABRIC HAT

3785158 HYDRAULIC rINEEPIUC INSTALLATIC:'C
CT? r YE.''OD: C7rHC*? -7PUCTI!P -OFSC. PT ' ACP
OFFSHORE STORAGE TANK, EMERGENT ; SEABED FOUNDATION
SEABED SOIL TREATPEPT

3786640 MEANS AND METHOD FOR PRODUCING STEPPED CONCRETE SLOPE STRUCTURES
OTHER KEYWORDS: CONCRETE FORPM ; LOV-COST STORF PROTECTION

REVETYENT ; SANDBAG . SLOPE PROTECTION

379384S5 APPARATUS AND PETROD FOR ANCHORING SUB?!ERGED CONDUIT
OTHER KEYWORDS: SEABED MATERIAL PLACEI"INT ;
SEAPED PIPELINE PLACEMENT ; SEABED SCOUR PROTECTION

3811287 POTION AND BANK FACING
Of.i'. KEYWORDS: SEABED SCOUR PPOTECTIOP ; SLOPE PRCTECTION

3830066 APPARATUS AND SYSTEM FOR PRODUCING AND PROTECTING DEPOSITS

OF SEDIMENTARY MATERIAL ON FLOORS OF BODIES OF ,ATEP

OTHER KEYWORDS: BAR PROTECTION

3837169 REINFORCED !ATTRESS FOR PROTECTING SHOPELINES AND THE LIKE
OTHER KEYWORDS: CONCRETE FORM ; RF'FT'E!rT

3844123 DEVICE FOR PRODUCING AND PROTECTING DFPOSITS OF SEDIMENTARY MATERIAL
ON THE FLOOR OF BODIES OF WATER.OTHER KEYWORDS: BAR PROTECTION
SEABED SCOUR PROTECTION

3871182 METHOD OF PROTECTION FOR SLOPES AND CRESTS OF RI7ERS; CHANNELS;
AND THE LIKE.OTHER KEYWORDS: CONCRETE FORM ; REVETMINT
SEABED MATERIAL PLACEMENT i SLOPE PROTECTION

3874177 POCKET MAT

OTHER KEYWORDS: SLOPE PROTECTION

3893304 METHOD AND A DEVICE FOR THE UNDERWATER CONSTRUCTION
OF CONCRETE STRUCTURES.OTHER KEYWORDS: CONCRETE FORM
OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, FIXED I SEABED MATERIAL
PLACEMENT

3906734 FIXED MfARINE PLATFORM WrITH DISPERSrD BASE
OTHER KEYrORDS, CONCRETE FORM I OFFSHORE PLATFORP, PfIED

SEABED FOUNDATION £ SEASED SCOUR PROTECTION

3922865 PATTRESS. METHOD OF SINKING A MATTRESS AND VESSEL SUITABLE

FOR USE IN SAID METNOD.OTHER KEYWORDS: CONCRETE BLOCK
SEABED MATERIAL PLACEMENT ; SLOPE PROTECTION

3928978 APPARATUS FOR PRODUCING AND PROTECTING DEPOSITS
OF SEDIMENTARY MATERIAL ON FLOORS OF DODIES OF WATER
OTHER KEYWORDS: BAR PROTECTION . SEABED SCOUR PROTECTION

3938339 MEANS FOR SLOWING AND/OR DETOURING WATER CURRENTS
AND THE PREPARATION THEREOF.OTHER KEYWORDS: GROIN a JETTY
OFFSHORE CONSTRUCTION SEABED FOUNDATION
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3955372 :ETHOD OF INSTALLING A FIXED MARIrE PLATFORP WITH DISPERSED BASE
OTrES? KEYWORDS: CC?.CRETF FOP." OFFSFORE PLATF.7RN, FIXED
SEABED FOUNDATION ; SEABED MATERIAL PLACEMENT
SEABED SCOUR PROTECTION

3962083 APPARATUS AND METEOD FOR PPOTECTI7r, A SHORELINE
AGAI"ST CCO TAB!NATION PROM AN OIL SPILL.OTHER .EYWRODS:
POLLUTArT .!A ?sPTION . POLLUTANT, MFCFAICAL REPOVAL
WAVE ABSORBER BEACH

3983705 APPARAT.'S FOORMIN A POTTO" PROTFCTIc7
OTHER KEYW'ORDS: SEABED SCOUR PROTECTION

3984989 MEANS FOR PRODUCIN, SUBACUEOUS AND OTHER CAST-ZN-PLACE CO"CRETE
STPUCTURES IN SITU.OTHER KEYWORDS: PREAKWATER, CONCRETE ;

CONCRETE FORM ; OFFSHORE CONST.UCTION ; PILECONCRETE
S;EA ALL ; STRUCTURE REPAIR

FOULING PPEVENTION

3824852 ELECTRICALLY POWEPED SUPPEPRED PUPp; POWERr CIRCUIT THEREFOR;

AND OCEANORAPH IC MONITORING APPARATUS AND PETHOD EMPLOYING SAM.E
OTHER KEYWORDS: PUMP ; SAMPLER, WATER

3861949 ARTICLE HAVING APPLIED TO THE SURFACE THEREOF; AN A1TZ-FOULING

COMPOSITION COMPRISING A POLYMER AND AN ORGANO-TIN CO"MPCUND
OTHER 7ZY,'RCDS, : COATING

3867630 SENSOR FOR SUBMERSIBLE PROBES
OTHER KEYWORDS: INSTRUMENT DEPLOYM!ENT

3870009 PROTECTIVE COVERING APPARATUS FOR A SUBMERGED STRUCTURE
OTHER KEYWORDS: CORROSION PREVENTION

3896753 HYDROPHILIC POLYMER COATING FOR UNDERWATER STRUCTURES
OTHER KEYWORDS: COATING

3999399 PROTECTIVE GUARD MEANS FOR WOOD PILING AND A METHOD

OF INSTALLING SAME UNDER DRY WORKING CONDITIONS. OTHER KEYWORDS:
COATING ; COLLISION PROTECTION ; PIER FENDER ; PILE PROTECTION £
PILE, WOOD

FOULING REMOVAL

3800732 BOAT NULL CLEANING APPARATUS
OTHER KEYWORDS: SMALL-CRAFT SERVICE STRUCTURE

GROIN

3820343 SELF-SUPPORTING WALL
OTHlER KEYWORDS: BREAKWATER, CONCRETE ; LOW-COST SHORE PROTECTION ;
SEA WALL

3835651 LITTORAL FLOW TRAP OR BASIN
OTHER KEYWORDS: BREAXWATER, STEEL FRAME ; BULKHEAD ; SEAWALL

3927533 UNDERWATER WALL STRUCTURE
OTHER KEYWORDS: BAR PROTECTION ; BREAKWATER, CONCRETE
PILE, CONCRETE . PILE, SRNEE

3938339 MEANS FOR SLOWING AND/OR DETOURING WATER CURRENTS
AND THE PREPARATION TIEREOF.OTHER KEYWORDS: FABRIC MAT JETTY
OFFSHORE CONSTRUCTION , SEABED FOUNDATION
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3953976 SELF-SUPPORTING WALL
OTHER KEYWORDS: BREAKWATER,CONCRETE LOW-COST SHORE PROTECTION
SEA WALL

GROUTING

3811289 METHODS OF GROUTING OFFSHORE STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION . PILE, STRUCTURE CONECTION

3832857 PRESSURE GROUTING
OTHER KEYWCRDS: PILE, STRUCTURE CONNECTION . SEABED FOU.DATION

3838575 METHOD OF GROUrTING OFFSHORE STRUCTURE
OTHER KEYWORDS: PILE, STRUCTURE CONNECTION

3839872 METHOD OF SECURING A LARGE-DIAMETER TUBE TO A CASING UNDERWATER
OTHER ZEYWORDS: PILE, STRUCTURE CONNECTION

3852971 PILE STRUCTURE
OTHER KEYWORDS: PILE-DRIVI.f SHOE PILESTEEL

3878687 GROUTING OF OFFSEORE STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORMP, LEC PILE, STRUCTURE CONNECTION

3938342 .ETHOD AND A DEVICr FOR RUILDrl;( TDPERSED FOUNDATIONS
OTYFP KEYWORDS: COIPETE FORM ; OF7!RPTF CO.STP!L'CTTO;
SE/BED FOUNDATION ; SEABED MATERIAL PLACEMENT

3939664 LA, GE DIAMETER TUBULAR PILES A'ND TF BEDDING THEREOF
CTHER KEYWORDS: PILE FOOTING ; PILE, STEEL ; SEABED FOUDATION

3967456 SEALING DEVICES
OTHER KEYWORDS: PILESTRUCTURE CONNECTION

3987636 METHODS AND APPARATUS FOR ANCHORIJ'G A SUBMERGED STRUCTURE

TO A WATERBED. OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ;
OFFSHORE PLATFORM, LEG ; PILE FOOTING ; PILE, STRUCTURE CONNECTION
SEABED FOUNDATION

RE28232 METHODS OF GROUTING OFFSHORE STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE, STRUCTURE CONNECTION

HOPPER BARGE

3815267 METHOD AND APPARATUS FOR SUCKING UP MATERIAL FROM THE BOTTOM

OF A BODY OF WATER.OTHER KEYWORDS: DREDGE, SUCTION
DREDGE, SUBMERGED . DREDGE-SPOIL TRANSPORT

3820258 APPARATUS AND METHOD FOR DREDGING. RETEl.TION. TRANSPORT
AND DISPOSAL OF DREDGE MATERIAL.OTHER KEYWORDS: DREDGE PIPE

DREDGE-SPOIL TRANSPORT

3837312 HYDRAULIC CONTROL MECHANISM FOR HOPPER BARGES

38789s6 APPARATUS FOR LOADING A HOPPER OF A SUCTION DREDGER WITH SAND
OTHER KEYWORDS: DREDGE, SUCTION I DREDGE-SPOIL TRANSPORT

3881530 PLANT FOR EVACUATING DREDGED MATERIAL
OTHER EYWORDSt DREDGE-SPOIL TRANSPORT ; OFFSHORE MOORING STRUCTURE
PUMP

3918381 BOTTOM-DUMP VESSELS

3946686 BOTTOM-DUMP VESSEL
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3999566 METHOD AND APPARATUS FOR DISCHARGING OVERBOARD EXCESS WATER
PROM HOPPER OF HOPPER SUCTION DREDGER OR BARGE OR SCOW
OTHER KEYWORDS: DREDGE, SUCTION . DREDGE-SPOIL TRANSPORT
POLLUTANT COLLECTION

HYDRAULIC PODEL BASIN

3789612 .'ETHOD CF SUFF GEEFAT:0o,
OTHER KEYWORDS: WAVE GENERATOR

3827290 STREAM TABLE STUDY CEM"TFR
OTHER KEYWORDS: WAVE GENERATOR

3837094 WAVE GENERATING APPARATUS FOR STUDY OF WAVE PHENOMENA
OTHER KEYWORDS: WAVE GENERATOR

ICE PROTECTION

3793840 MOILE. ARCTIC DRILLIr." APD PRODUCTION PLATFORM
OTHER KEYWORDS: OFSPORE CAISSON ; OFFSHORE PLATFORM, JACY UP
SPARED FOUNDATION

3798912 ARTIFICIAL ISLANDS AND METHOD OF CONTPOLL!:Nr ICE MOVE,"ENT
IN NATURAL OR MAN-MADE BODIES OF WATER.OTHER KEYWORDS:
OFFSYOPE ISLAND ; OFFSROPE STFUCTURE FE':EP ; SEABED FOUNDATION
ICE STRUCTURE

3807179 DEICING SYSTEMS
OTHER KEYFORDS: OFFSHORE PLATFOPM, LEG ; OFFSHORE STRUCTYRE FENDER

3822558 ARCTIC DREDGING A,"P PIPELA YING
OTHER KEYWORDS: DREDGE PROPULSION ; SEABED PIPELINE PLACEENT
SEABED TRENCHER

3831385 ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS OFFSHORE PLATFORM FIXED ; OFFSHORE PLATFORf, JACK UP
OFFSHORE STRUCTURE FENDER

3874181 HIGH LOAD CARRYING CAPACITY
, 
FREEZE AND CRAC!K-PROOF CONCRETE METAL PILE

OTHER 7XEYWORDS: EMBEDMEFT ANCHOR ; PILECONCRETE ; PILE, STEEL

3881318 ARCTIC BARRIER FORMATION
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE ISLAND
OFFSHORE STRUCTURE FENDER ; ICE STRUCTURE

3894s50o4 ICE CUTTER FOR MONOPOD DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED ; OFFSHORE PLATFORMLEG
OFFSHORE STRUCTURE FENDER

3924896 AIR CUSHION DREDGE FOR USE IN ICE-COVERED WATERS
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; DREDGE PROPULSION

3952527 OFFSHORE PLATFORM FOR ARCTIC ENVIRONMEPNTS.. •
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED , OFFSHORE STRUCTURE FENDER
ICE STRUCTURE

3972199 LOW ADHESIONAL ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS: COATING ; OFFSHORE PLATFORM, FIXED
OFFSHORE STRUCTURE FENDER

3977200 LIGHTHOUSE OR BEACON CONSTRUCTION
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED

RE25332 METHOD AND APPARATUS FOR PREVENTI.G ICE DAMAGE TO MARINE STRUCTURES
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE I OFFSHORE PLATFORM, FIXED ;
OFFSHORE PLATFORM, LEG ; OFFSHORE STRUCTURE FENDER
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ICE STRUCTURE

3798912 ARTIFICIAL ISLANDS AND IETFOD OF CO1T.qOLLIyc ICE trOt'En'NT
!5 NATURAL OR MAN-MADE BODIES OF WATER.OTHER KEYWORDS:
ICE PPO0ECTION ; OFFSHORE ISLA,.D ; OFFSHORE STRUCTURE FENDER
SEABED FOUNDATION

3849993 !'!TlD FOP COITPYCTrllr; SEA lCE I:LAPDS Ir CrLD PEr-ICOtS
OTHER KEYWORDS: OFFSHORE CONSTRUCTIOI: OFFSHORE ISLAHD

3863456 P'ETHOD FOP CONSTRUCT17Yt lOT ISLANDS I COLD RCrIOffNS
OTHER KEYWORDS: OFFSHORE COrSTRUCTIONl ; OFFSHORE ISLAND

3881318 ARCTIC BARRIER FOR IATZICr
OTHER KEYWORDS: ICE POTECTION ; OFFSPORE CONSTRUCTION
OFFSHORE ISLAND ; OFFSHORE STRUCTURE FENDER

3952527 OFFSHORE PLATFORM FOR ARCTIC ENV'IROFMETS
OTHER KEY WORDS: ICE PROTECTION ; OFFSHORE PLATFORM, FIXED
OFFSHORE STRUCTURE FENDER

3990253 .'ETHOD FOR CONSTRUCTIIC AN ICE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFOR, FIXED ; OFFSHORE PLATFORM, LEO

INSTRUMENT CABLE

3792421 U17DERWATER DATA TRANSPISSION SYSTEM
OTHER KEYWORDS: I.,ZTFUE.7_ RETRIz;'AL

3795759 BUOYANT ELECTRICAL CABLE

INSTRUMENT DEPLOYMENT

3782319 APPARATUS FOR LAUNCHING; TOWING AND RECOVERING A SUBPERSIBLE BODY
FROM A VESSEL.OTHER XEYWORDSt INSTRUMENT RETRIEVAL
TOW WINCH COnTROL

3800272 ROTATI.NG ACOUSTIC SCANNER SYSTEt4 FOR POSITIONIiG OBJECTS
ON THE OCEAN FLOOR.OTHER KEYWORDS: OFFSHORE CONSTRUCTIOM
SEABED SITE SURVEY ; SONAR, SIDE LOOkING

3800346 SELF DESCEZRDI,¥G AND SURFACING WATER DEVICE
OTHER KEYWORDS: INSTRUMENT RETRIEVAL

3811325 APPARATUS FOR COLLECTING SURFACE PARTICLES ON BODY OF WATER
OTHER KEYWORDS: POLLUTANT COLLECTION ; SAMPLeR, SURFACE

3818524 DEEP-SEA SLACK WIRE MOORING SYSTEM
OTHER KEYWORDS: BUOY I OORIBiG SYSTEM

3834229 METHOD AND APPARATUS FOR MEASURING WATER CURRENTS
OTHER KEYWORDS: CURRENT MEASUREMENT

3867630 SENSOR FOR SUBMERSIBLE PROBES
OTHER KEYWORDS: FOULING PREVENTION

3872819 WAVE-ACTUATED HORIZOYTAL ARRAY STRETCHER
OTHER KEYWORDS: POWER, WAVE

3874462 DEVICE FOR TAKING CORE SAMPLES FROM OCEAN AND OTHER SUBMARINE FLOORS
OTHER XZYWORDS: INSTRUMENT RETRIEVAL ; SAMPLER, SEABED-DRIVEN CORE

3890844 PERIPHY7O9 SAMPLER AND METHOD FOR SAPLING
OTHER XZYWORDS: SAMPLER, BIOTA
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3891037 REMOTELY OPERATED SEAFLOOR CORING AND DRILLING METHOD AND SYSTEM
OTHER KEYWORDS: 1.MDEDflENT ANCHOR; PILE PLACEMENT
SAMPLER, SEABED-DRILLED CORE

3906564 REMOTELY CONTROLLED UNDERWATER INSTRUMENT SYSTEM
OTHER KEYWORDS: 1UO mOORIG SYSTEM

3906790 APPARATUS FOR MEASURING FLUIDIC CURRENT
OTHER KEYWORDS: JUO UOORIUG SYSTEM1 CURRENT MEASUREUENT

3927562 ENlVIONMlENTAL PROFILER
O;i RR KEYWORDS: dUOY MOORING SYSTEU I.*iSTRUMENT RETRIEVAL

3931740 APPARATUS FOR COLLECTING SURFACE PARTICLE ON BODY OF WATER
OTHER KEYWORDS: POLLUTANT COLLECTION t SAMfLER,SURFACE

3940732 BUOYANT ELECTRODE AND SYSTEM FOR HIGH SPEED TOWING
OTHER KEYWORDS: SEABED PROPERTY MEASUREMEIIT I TOWING CABLE A

3946831 ACOUSTIC TRANSUITTER
OTHER KEYWORDS: SEISM IC ACOUSTIC TRANSMITTER ARRAY
SEISMIC VIBRATORY ACOUSTIC TRANSNITTER

3952349 VARIABLE BUOYANCY DEVICE
OTHER KEYWORDS: dUOYINSTRUMENTED

3970156 WATER WEIGiTCD CORER
OTHER KEYWORDS: INSTRUMENT RETRIEVAL . SAIMPLER, SEABED-DRIVEN CORE

3971251 DYdAMICALL2 DALAACED APPARATUS FOR WATER BORNE INSTRUMENTS
OTHER KEYWORDS: JUO MOORIVG SYSTEM ; CURRENT MEASUREMENT

3972231 METHOD FOR MEASURING VELOCITY AND DIRECTION OP CURRENTS
IN A BODY OF WATER. OTHER KEYWORDS: CURRENT MEASUREUENT

3978813 PROPELLER-DRIVEN HYDROPHONE ARRAY TENSIONING DEVICE
OTHER KEYWORDS* SEISMIC HYDROPHOHE ARRAY t TOWED BODY DEPTH CONTROL

3991623 MARINE IWSTRUMENT
OTHER XZYWORDS: 6ALINITY MEASUREMENT

3992737 SUSPENSION SYSTEM! FOR UNDERWATER EQUIPMENT
OTHER KEYWORDS: IUOYr INSTRUMENTED

3996794 DIFFEREjTIAL DEP'h INDICATOR
OTHER KEXYWORDS: DEPTH PRESSURE MEASUREMENT
SEABED PIPELINE PLACSMENT . SEABED SITE SURVEY

INSTRUMENT POWER SUPPLY

3922739 APPARATUS FOR COd VERTING SEA*WAVE ENERGY INTO ELECTRICAL ENERGY
OTHER KEYWORDS: BUOY INSTRUMENTED ; ELECTRICAL GENERATOR ;
POWER, WAVE

INST1RUM4ENT RETRIEVAL

3782319 APPARATUS FOR LAUNCHING, TOWING AND RECOVERING A SUBMERSIBLE BODY
PROM A VESS3L.OTHER KEYWORDS: INSTRUMENT DEPLOYMENT a
TOW WINCE CONTROL

3792421 UNDERWATER DATA TRANSMISSION SYSTEM
OTHER KEYWORDS: INSTRUMENT CABLE

3800346 SELF DESCENDING AND SURFACING WATER DEVICE
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

431



3805898 FOLDING BOTTOM CORE SAMPLER
OTHER KEYWORDS: SAMPLER, SEABED-DRIVEN CORE

3820391 DEEP SEA PRESSURE GAUGE
OTHER XKYWORDS: dATHYTHERMOGRAPH ; DEPTH PRESSURE MEASUREMENT

3848226 HIGH CAPACITY UNDERWATER ACOUSTIC RELEASE
OTHER XE1WORDS: BUOY ?1OORING SYSTEM

3848682 FREE-FALL CORER
OTHER KEYWORDS: SAMPLER, SEABED-DRIVEN CORE

387462 DEVICE FOR -A;<WiG CORE SAMPLES FROM OCEAN A;,D OTHER SUBMARINE FLOORS
OTHER KEYWORDS: INSTRUMEdT DEPLOYMENT i SAMPLER, SEABED-DRIVEN CORE

3898609 UNDERWATER EXPLORATION DEVICE

3926137 DEEP OCEAN PARACdUTE RELEASE
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3927562 ENVIRONMENTAL PROFILER
OTHER KEYWORDS: BUOY MOORING SYSTEM ; INSTRUMENT DEPLOYMENT

3970156 WATER WEIGHTED CORER
OTHIER KEYWORDS: IN,STRUMENT DEPLOYMENT . SAMPLER. SEADED-DRIVEN CORE

3996678 FViWE-FALL GRAB
OTHER XEYWORDS: SAMPLER, SEABED GRAB

IMS7RUMENT, AIRBORNZ

3783284 METHOD AND APPARATUS FOR DETECTION OF PETROLEUM PRODUCTS
OTHER KEYWORDS: INSTRUMENT, LASER ; POLLUTANT MEASUREMENT

3869913 METHOD AND APPARATUS FOR DETERMINING SURFACE WIND VELOCITY
OTHER KEYWORDS- WIND MEASUREMENT

3899213 AIRBORNE LASER ReMOTE SENSING SYSTEM FOR THE DETECTION

AND IDENTIFICATION OF OIL SPILLS.OTlER KEYWORDS: INSTRUMENT, LASER
POLLUTANT MEASUREMENT

3992105 METHOD AND APPARATUS FOR REMOTE SALINITY SENSING
OTHER KEYWORDS: SALINITY MEASUREMENT

INSTRUMET, LASER

3783284 METHOD AND APPARATUS FOR DETECTION OF PETROLEUM PRODUCTS
OTHER KiZWORDS: INSTRUMENT AIRBORNE ; POLLUTANT MEASUREMENT

3890840 LASER CONTROLLED FATHOMETER
OTHER KEIWORDS: SONAR, DEPTH SOUNDER

3699213 AIRBORNE LASER REMOTE SENSING SrSTEM FOR TEE DETECTION

AND IDENTIFICATION OF OIL SPILLS.OTHER KEYWORDS:

INSTRUMENT, AIRBORNE . POLLUTANT 14EASUREMENT

INSTRUMENT RADIOISOTOPE

3891845 WET ENVIRONMENT RADIOGRAPHY APPARATUS..
OTHER KEYWORDS: PILE,STEEL - STRUCTURE INSPECTION

INSTRUMENT, SEABED IN SITU

387S796 APPARATUS FOR COjTINUOUSLY RECORDING SEA-FLOOR SEDIMENT

CORER OPERATIONS.OTJER XiiWORDS: SAMPLER, SEABED-DRIVEN CORE
SEABED PROPERTY MEASUREMENT
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3901075 ACOUSTIC VELOCIMETER FOR OCEAN BOT7OI CORING APPARATUS
OTHER KEYWORDS: JAUPLZq. SrABED-DRIVEd CORE 
SEABED PROPERTY MEASUREMENT

3940982 SUBDOTTO! ROCK hIPPIlG PROBE
OTHER KEYWORDS: 3EDIEUTATIOU I1EASUREIE;;T

3964424 IZFLUENCE DETECTING GEAR WITH I!PROVED TOWhI7C CHARACTERIST:CS
OTHER KEYWORDS: IIgOTRUME11T, TOWED ; SEABZD PROPERTY MEASUREUENT

TOWING CABLE

IUH1TRUMEUT, TOWED

3841156 COIIBINED DEPTH IUDICATOR AdID WATER SAMPLER
OTHER KEYWORDS: DEPTH PRESSURE 11EASUREMERIT ; SAMPLER, WATER

TOWED VEHICLE

3964424 INFLUENCE DETECTING GEAR WITH IHPROVED TOVIIHG CHARACTERISTICS
OTHER KEYWORDS: INSTRUMEiT, SEABED ZN SITU

SEABED PROPERTY MEASUREMENT . TOWING CABLE

JETTY

3938339 HEANS FOR SLOWING AND/OR DETOURIUG WATER CURRENTS

A.'oD THE PRE',R.4TrON THEREOF. OTHER KEYWORDS: FABRIC MAT ; GROI, ;

OFFSHORE C6NSTRUCTION ; SEABED FOUNDATION

LOW-COST 7HORE PROTECTION

3786640 MEARS AJD METHOD FOR PRODUCING STEPPED CONCRETE SLOPE STRUCTURES
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT REVETMENT , SANDBAG

SLOPE PROTECTION

3920343 SELF-SUPPORTING MALL
OTHER KEYWORDS: BREAKWATER, CONCRETE ; GROIN ; SEAWALL

3842606 BEACH-PROTECTORS
OTHER KEYWORDS: JAR PROTECTIO, ; TIRES ; WAVE ABSORBER BEACH

3844124 COjiTROL OF EROSION
OTHER 3,YWORDS: BREAKWATER, CONCRETE ; CONCRETE ARMOR UNIT
WAVE AbSORBER. BEACH

3877233 FLOATING BREAKWATER SYSTEM
OTHER KEYWORDS: BREAKWATER, FLOATING

3884042 FLOATING BREAKWATER
OTHER KEYWORDS: BREAKWATER, FLOATING ; TIR&S.

3886751 AQUATIC CONSTRUCTION MODULE AND METHOD OF FORMING THEREOF
OTHER KEYWORDS: CONCRETE FORM ; SANDBAG

3994397 BEACH EROSIOU COdTROL STRUCTURE
OTHER KEYWORDS: BREAKWATER, CONCRETE; CONCRETE BLOCK ; SEAWALL

3903702 REVETMENT STRUCTURE
OTHER KEYWORDS: CONCRETE BLOCK . REVETMENT ; SLOPE PROTECTION

3953976 SELF-SUPPORTING WALL
OTHER KEYWORDS: BREAKWATER, CONCRETE ; GROIN a SEAWALL

.3957098 EROSION CONTROL BAG
OTHER KEYWORDS: HANDBAG ; SEABED MATERIAL PLACEMENT
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OFFSHORE CAISSON

3793840 HODILE. ARCTIC DRILLING AND PRODUCTION PLATFORM
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM JACK UP

SEABED FOUNDATION

3805534 SLIDE RESISTANT PLATFORM ANCHOR CONDUCTOR SILO
OTHER XEYWORDS: OFFSHORE CONSTRUCTIO i OFFSHORE PLATFORM ANCHOR

3824795 PLATFORM STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED ; SEABED FOUNDATION

3830068 SYSTEM FOR EARTH PEETRATION IN DEEP WATER AT ATMOSPHERIC PRESSURE
OTHER KEYWORDS: OFFSHORE PLATFORM FIXED

3846989 SWELL DAMPER
OTHER KEIWORDS: HREAXWATER, CONCRETE a SEAWALL

3849990 ANTI-HEiVE PROTECTIVE SYSTEM
OTHER KEYWORDS: BREAXWATER,CONCRETE SEA WALL.

3879952 PRESSURE RESISTAUT CAISSOR
OTHER , YWORDS: OFFSHORE PLATFORM, FIXED ; OFFSHORE PLATFORM, LEG
SEABED FOUNDATION

3881549 PRODUCTIOI AWD FLARE CA:SSON SYSTEM
OTdER KiYWORDS: OFFShORE CONSTRUCTION ; OFFSHORE PLATFORM, FIXED

SEABED FOUNDATION ; SEABED OIL, PROCESS STRUCTURE

3889476 SUBMERSIBLE CAISSONS Ai;D THEIR APPLICATIONS
OTHER KEYWORDS: BREAKWATERpCONCRETE ; OFFSHORE CONSTRUCTION

OFFSHORE STORAGE TANK, EMERGENT

3898847 FIXED PLATFORM FOR DEEP SEA DEPTHS ABLE TO HOUSE PLANTS;

EQUIPMENTS STRUCTURES. MEN AND MEAIS.OTHER KEYWORDS:
OFFSHORE PLATFORMFIXED ; SEABED FOUNDATION ; SEABED SCOUR PROTECTION

3906735 FOUNDATION METHOD FOR CAISSONS
OTHER ZYEWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3910058 COdSTRUCTIOH OF IMMERSED STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED PIPELINE PLACEMENT
SEABED WATER, PROCESS STRUCTURE

3911687 FOUNDATION METHOD FOR CAISSONS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION i SEABED FOUNDATION

3913335 OFFSHORE TERMINAL

OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED

OFFSHORE STORAGE TAEXSUBMERGED g SEABED FOUNDATIOI
SEABED SCOUR PROTECTION

3914947 SUBAQUATIC STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED - SEABED FOUNDATION
SEABED SCOUR PROECTION

3916632 TELESCOPIC CAISSON WITH INTERMEDIATELY POSITIONED WELLHEAD
OTHER EKYWORDS: OFFSHORE PLATFORM, FIXED ; SEABED FOUNDATION

3938341 STORAGE DEVICE FOR LIQUIDS
OTHER KEYWORDS: OFFSHORE CONSTRUCTIOM
OFFSHORE STORAGE TANil-EMERGENT

395212 ARRAgGEIENT IN OR RELATING TO CAISSONS OR THE LIKE
OTHER XZZWORDS; OFFSHORE CONSTRUCTION * OFFSHORE PLATFORMFIXED a
PILE PLACEEERr SEAND FOUNDATION
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3958426 OFFSHORE HARBOR TAdX AND INSTALLATION
OTHER XEYWORDS: UREAKWATER, CONCRETE ; OFFSHORE HARBOR

OFFSHORE STORAGE TANKEMERGENT

3961489 METHOD FOR PLACIdG A FLOATING STRUCTURE Oil THE SEA BED
OTHER ,ZYWORDS: OFFSHORE CONSTRUCTIOU ; SL'ABED FOUNDATION

3962b8C COLUN.73 FOR PLATFORMS. PIERS, CAUSEWAYS AND THE LIKE. AND METHOD
OF ERECTING SAME.OTiIER IZWORDS: OFFSHORE CONSTRUCTION
OFFSHORE PLATFORI, LEG ; PILE DRIVER, WATER JET

3955687 APPARATUS FOR AiJC:ORIG A 3TRUC7URE TO THE FLOOR OF A BOY OF WATER
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR ; PILE DRIVER, WATER JET

3969900 BREAKWATER CONSTRUCTION
OTHER KEYWORDS: IREAKWATER,CONCRETE ; OFFSHORE CONSTRUCTION

SEABED FOUNDATION

OFFSHORE CONSTRUCTIOd

3782127 METHOD AND APPARATUS FOR DEPOSITING FOUNDATIONS UNDER
SUBMERGED STRUCTURES.OTilER KEYWORDS: SEABED FOUNDATION
SEABED IMATERIAL PLACEMENT

3783626 STRUCTURE,AdD MEiEJJHOD AdD APPARATUS FOR FOUNDING A STRUCTURE
OTHER KEYWORDS: UREDGE, SUCTION ;DREDGE,SUBMERGED
SEABED FOUNDATION

3785158 HYDRAULIC ENGINEERING INSTALLATIONS
OTHER KEYWORDS: FABRIC MAT ; OFFSHORE PLATFORM ANCHOR
OFFSHORE STORAGE TANE, EMERGENT I SEABED
FOUNDATION ; SEAJED SOIL TREATMENT

3791153 METHOD FOR PLACIMG HYDRAULIC CONCRETE.
OTHER KEYWORDS: CONCRETE FORM ; SEABED MATERIAL PLACEMENT

3800272 ROTATING ACOUSTIC SCAiHER SYSTEM FOR POSITIONING OBJECTS
ON THE OCEAN FLOOR.O THER KEYWORDS: INSTRUMENT DEPLOYMENT
SEABED SITE SURVEY ; SONAR,SIDE LOOLING

3800548 WATER dAUIMER PILE DRIVING WITH CONDENSABLE VAPOR RESET
OTHER KEYWORDS: PILE DRIVER, IHPACT

3803852 PROCESS FOR BUILDING AN ISLAND
OTHER KEYWORDS: ARTIFICIAL SEAWEED ; OFFSHORE ISLAND
SEABED FOUNDATION

3803855 SUBMERGED OIL STORAGE TANK
OTHER KEYWORDS: OFFSHORE STORAGE TANK, SUBIIERGED ; SEABED FOUNDATION

380553'4 SLIDE RESISTANT PLATFORM ANCHOR CONDUCTOR SILO
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM ANCHOR

3811289 METHODS Of GROUTING OFFSHORE STRUCTURES
OTHER KEY'WORDS: GROUTING , PILE, STRUCTURE CONNECTION

3815371 OFFSHORE TOWER APPARATUS AND METHOD
OTHER XEYWORDS: OFFSHORE PLATFORM, FIXED ; PILE PLACEMENT

301704.0 PILE DRIVING METHOD
OTER KLWORDS% PILE DRIVER, WATER JET PILE, STEEL
SEABED FOUNDATION . PILE POOTING

3817335 AIRGUN REPEATER POWERED PILE DRIVER
OTHER KdYWORDS: PILE DRIVERn IMPACT
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3820346 FREE PISTOUi WATER HAM/JER PILE DRIVING
OTHER KEYWORDS: PILE DRIVER, IIIPACT

3824797 EVACUATED TUBE WATER dAMMER PILE DRIVING
OTHER KxYWORDS: PILE DRIVER, IMPACT ; POWER, SUBMERGED SOURCE

3834337 SUBMARIdE RESERVOIRS
OTHER KEYWORDS: JFFSHORE STORAGE TANK, SUBM!ERGED

3839873 I1iETOD OF ERECTIlG A TOWER O THE SEA-BED. IN DEEP WATER
OTHER EZYWORDS: OFFSHORE PLATFORM,FIXED ; OFFSHORE PLATFORM,LEG

PILE PLACEMENT ; SEABED FOUWDATION

3842807 ARCTIC ISLA;;DS
OTHER KEYWORDS: OFFSHORE ISLAND

3842917 PU/PED EVACUATED TUBE WATER HAIVIER PILE DRIVER
OTHER KEYWORDS: PILE: DRIVER, ZLPACT ; POWER, SUBMERGED SOURCE

3846991 PILE DRIVIVG METHOD AilD APPARATUS
OTHER XEYWORDS: PILE DRIVER, IMPACT PILEDRIVER, VIBRATORY

PILE PLACEMENT

3849993 METHOD FOR COCiSTRUCTIHG SEA ICE ISLAiDS Ii COLD REGIONS
CTHER KXYWORDS: OFFSHORE ISLAND ; ICE STRUCTURE

38499914 GUIDE JASE A17D IcATUOD FOR SETTING SAllE
OTHER KEYWORDS: SEABED FOU1/DATIO/ ; SEABED OIL, PROCESS STRUCTURE

3852969 OFFSHORE PLATFOR1! STRUCTURES
OTi/ER KEYWORDS: OFFSHORE PLATFORM, FIXED . OFFSHORE PLATFORM LEG

3855809 UNDERWATER OIL STORAGE TANK AND METHOD OF SUBMERGING SAME
OTHER KEYWORDS: OFFSHORE STORAGE TANK,SUBMERGED

3857247 OFFSHORE TOWER ERECTION TECHNIQUE
OTHER EZYWORDS: OFFSHORS PLATFORM,FIXED . PILE PLACEMENT

3859806 OFFSHORE PLATFORM

OTHER -ZEYWORDS: OFFSHORE PLATFOR, FIXED

3863456 METHOD FOR CONSTRUCTING ICE ISLANDS IN COLD REGIONS
OTHER KEYWORDS: OFFSHORE ISLAND . ICE STRUCTURE

3871181 METHOD OF FORMING A/ ElCLOSURE Ii A BODY OF WATER
OTHER KEYWORDS: COFFERDAM ; OFFSHORE PLATFORM, JACK UP

OFFSHORE STORAGE TANK, SMERGENT ; PILE, SHEET ; PILE, STEEL

3872679 APPARATUS AHD METHOD FOR REDUCING THE FORCES ON EXTENDIBLE LEGS

OF A FLOATING VESSEL.OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP
OFFSHORE PLATFORM, LEG

3878662 METHOD OF CO9STRUCTING A REMOTELY LOCATED DRILLING STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; PILE PLACEMENT £

SEABED FOUNDATION

3881318 ARCTIC BARRIER FORMATION
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE ISLAND
OFFSHORE STRUCTURE FENDER ; ICE STRUCTURE

3881549 PRODUCTION AjD FLARE CAISSON SYSTEM
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM, FIXED
SEABED FOUNDATION ; SEABED OIL, PROCESS STRUCTURE

3889k76 SUBMERSIBLE CAISSONS AND THEIR APPLICATIOUlS
O"HER KEYWORDS: JREAKWATER, CONCRETE ; OFFSHORE CAISSON
OFFSHORE STORAGE TAN,lEMERGZNT
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3893304 UZdOD AND A DEVICE FOR THE UNDERWATER COd/STRUCTION
OF CONCRETE STRUCTURES. OTHER KEYWORDS: CONCRETE FORM ; FABRIC M4AT
OFFSHORE PLATFORM, FIXED ; SEABED MATERIAL PLACEMENT

3895471 METHOD AW:L APPARATUS FOR FORMING ELOIGATED BATTER PILING IN SITU
OTiiZR KZYWCRDS: £'IL PLACEVENT ; PILE SECTION CONNECTION
PILE, STEEL

3696528 VARIWE J:hUC2UREC
OTHiER K;YWOiS: OFFSHORE PLATFORM, FIXED ; SEABED FOUNDATION

3897639 VEHICLE FOR UNDERWATER EXCAVATION BENEATH A STRUCTURE
OTHer XZZWORDS: JREDGE, JUCTION ; DREDOGL PROPULSION
DREDGESUBMERGED ; SEABED FOUNDATION

3906735 FOUWDATION METHOD FOR CAISSONS
OTHER XEYWORDS: OFFSHORE CAISSON ; SEABED FOUNDATION

3910058 COdSTRUCTIONd OF IMMERSED STRUCTURES
OTHER KEYWORDS: OFFSHORE CAISSON ; SEABED PIPELINE PLACEMENT
SEABED WATER, PROCESS STRUCTURE

3911687 FOUUDATIONi METHOD FOR CAI3SONS
OTHER ZZYWORDS: OFFSHORE CAISSON SEABED FOUNDATION

3922868 DEEP WATER PLATFORM CONSTRUCTION
OTHER KEYWORDS: OFFSHORE PLATFOR4, JACK UP ; OFFSHORE PLATFORM LEG

3922869 PU4PED ZACUATED TUBE WATER HAUER PILE DRIVER METHOD
OTHER KEYWORDS: PILE DRIVER, IPACT

3927535 JACK-UP TYPE OFFSHORE OIL PRODUCTION PLATFORM APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP ; OFFSHORE PLATFORM, LEG

SEABED FOUNDATION

3927722 PILE DRIV/ING MOVING CYLINDER HAHMER WITH VALVED. FIXED PISTON
OTHER KEYWORDS: PILE DRIVER, IMPACT

3928982 METHOD AND DEVICE FOR A FOUNDATION BY DEPRESSIONJ IN AN AQUATIC SITE
OTHER kE;YWORDS: OFFSHORE STORAGE TANK, SUBMERGED . SEABED FOUNDATION
SEABED SOIL TREATMENT

3934658 MODULAR UNDERWATER WELL PLATFORM SYSTEM4
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; SEABED FOUNDATION

3938339 MEANS FOR SLOWING AND/OR DETOURING WATER CURRENTS

AND THE PREPARATION THEREOF.OTHER KEYWORDS: FABRIC MAT ; GROIN

JETTY ; SEABED FOUNDATION

3938341 STORAGE DEVICE FOR LIQUIDS
OTHER KEYWORDS: OFFSHORE CAISSON . OFFSHORE STORAGE TANK, EMERGENT

3938342 METHOD AND A DEVICE FOR BUILDING IMMERSED FOUNDATIONS
OTHER KEYWORDS: CONCRETE FORM ; GROUTING I SEABED FOUNDATION
SEABED MATERIAL PLACEMENT

3945212 ARRANGEMENT IN Oil RELATING TO CAISSONS OR TEE LIKE
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM, FIXED ;

PILE PLACEMENT ; SEABED FOUNDATION

3948056 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG ; PILE PLACEMENT
PILE, STRUCTURE CONNECTION
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3950954 :JOD AJ, APPA,k:U5 FOR APPL.' G LOADS TO PILES DRIVEN UNDER WATER
o ti,? K.ZIWORDS: 9:Li" -J40 'EAS.;REMENT

39566447 POWERFU;- S~miEtRS:JLg ZEPwATER ,rLE DRIVER POWERED
BY PRESSURIX,1D ;A.7 3:5 CA.RC.:7j.R ,ZZWORDS: PILE DRIVER, IMPACT'

39614869 METHOD FOR PLAZ,G A ?:.g STRUCTURE OU THE SEA BED
OTHER KEYWORD:: .:JjtRE :A::3;OM SEABED FOUNDATION

3962880 ?0'?.J FOR PLAT';?!:, 2:yFR. -'AUJEWA fs A;D THE LXKE. AND METHOD
OF ZR.w:T:.G SANE.J.) :5 :.. .. : F7.y3E CAISSON
2?FYS;N.iE ,A.WAR --- ,--L SR A TR ET

3967675 IHiTUOD AdD DDZVIC FOR EXPLO ITI;G "HE GEOTHERMAL ENERGY
IN A SUBMARINE VOLCANO.OTd,'R /,ZWORDS: OFFSHORE PLATFORM,FIXED
POWER, SUBMERGED SOURCE

3969900 BPJ:AiWATZR :C;i3:UCTIOd
OTdE R XeYWORDS: DRi AXWATER,CO:JCRETE . OFFSHORE CAISSON

SEABED FOUNDATION

3976021 IiNJTALLTIO OF VERTICALLY MOORED PLATFORM
OTd..R KEYWORDS: OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORM, FLOATING

3983828 VERTICALLY MOORED PLATFORM INSTALLATION
OTHR KEYWORDS: OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORM, FLOATING

398 4989 MEAYS FOR PRODUCING SUBAQUEOUS AND OTHER CAST-IN-PLACE CONCRETE
STRUCTURES IN SITU.OTZIER KEYWORDS: UREAKWATER,CONCRETE
CONCRETE FORM ; FABRIC MAT . PILE, CONCRETE ; SEAWALL
STRUCTURE REPAIR

3987638 SUDSEA STRUCTURE AND METHOD FOR INSTALLING THE STRUCTURE
AND RECOVERING TEE STRUCTURE FROM THE SEA FLOOR.OTHER KEYWORDS:
PILE PLACEIENT ; SEABED FOUNDATION ; SEABED OIL, PROCESS STRUCTURE

3990252 EARTHWORKS CONSOLIDATION SYSTEM
OTHER XEYWORDS: OFFSHORE ISLAND ; SANDBAG ; SEABED SOIL TREATMENT

3996756 METHOD AND APPARATUS FOR SUPPORTING A DRILLING PLATFORM
ON THE OCEAN fLOOR.OTUER KEYWORDS: OFFSHORE PLATFORM ANCHOR
SEABED FOUqIDATION

3998061 FORMATION OF CAVITIES IN THE BED OF A SHEET OF WATER
OTHER KYWORDS: OFFSHORE PLATFORM, FIXED ;
OFFSHORE STORAGE TANK, SUBMERGED ; SEABED FOUNDATION

3998064 SUBAQUEOUS PILE DRIVING APPARATUS AND METHOD
OTHER KEYWORDS: PILE DRIVER,IMPACT i PILE PLACEMENT

RE28232 METHODS OF GROUTING OFFSHORE STRUCTURES
OTHER KEYWORDS: GROUTING . PILE, STRUCTURE CONNECTION

OFFSHORE HARBOR

3958426 OFFSHORE HARBOR TAR AND INSTALLATION. OTHER KEYWORDS:
BREAKWATER, CONCRETE ; OFFSHORE CAISSON
OFFSHORE STORAGE TANM ENERGENT
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OFFSHORE ISLAdD

3798912 ARTIFICIAL ISLANDS AND METHOD OF CONTROLLING ICE mOVEMENT
IN NATURAL OR MAN-MADE BODIES OF WATER.OTER KEYWORDS:
ZCE PROTECTION ; OFFSHORE STRUCTURE FENDER ; SEABED FOUNDATION

ICE STRUCTURE

3803852 PROCESS FOR BUILUIdG AN ISLAND
OTHER KEYWORDS: ARTIFICIAL SEAWEED ; OFFSHORE CONSTRUCTION

SEABED FOUNDATION

38U1103 CU? ,EHT STABILIZIHG MEANS FOR ISLAND AIRPORT FOUNDATIONS
OTHER KEYWORDS: SEABED FOUNDATION

3842607 ARCTIC ISLAdiDS
OTHER KEYWORDS: OFFSHORE CONSTRUCTIOW

3849993 ;fTHOD FOR COESTRUCTIllG SEA ICE ISLADS Iti COLD REGIONS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; ICE STRUCTURE

38634+56 ZIETHOD FOR CONSTriUCTING ICE ISLANDS IN COLD REGIONS
OTHER KZYWORDS: OFFSHORE CONSTRUCTION ; ICE STRUCTURE

3881318 ARCTIC BARRIER FORMATION
OTY!'g KEYWORDS: IC7 PROTECTION . OFFSHCRE CONST?,ITI./ ;

OFFSHORE STRUCTURE FENDER ; ICE STRUCTURE

3990252 EARTHWORKS CONSOLIDATION SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SANDBAG

SEABED SOIL TREATMENT

OFFSHORE MOORING STRUCTURE

379115k 'lOORING STRUCTURE AND HETHOD
OTHER KEYWORDS: PILECOCF.?ZTE ; PILE DOLPIN;;
PILE SECTION CONNECTION ; PILESTEEL

3793843 FLOATING BRCASTIdG PLATFORM
OTHER .EWORDS: OFFSHORE PLATFORM ANCHOR

OFFSHORE PLATFORM, FLOATING

3800547 OFFSHORE TERIINAL WITH UNDERWATER FOUNDATIO47
OTHER XZYWORDS: OFFSHORE PLATFORM, FIXED

3870010 MOORING SYSTEM FOR FLOATING STRUCTURES
OTHER KEVWORDS: COFFERDAM ; OFFSHORE PLATFORM ANCHOR

3881530 PLANT FOR EVACUATING DREDGED MATERIAL
OTHER KEYWORDS: DREDGE-SPOIL TRANSPORT I HOPPER BARGE ; PUMP

3894567 OFFSHORE VESSEL HOORING
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3910057 SUBMARINE CARGO TERMINAL
OTHER KEYWORDS: OFFSHORE PLATFOR, FIXED

3950805 COMBINATION PROVIDING SAFETY BERTHING. UNLOADING OF OIL,
AND CONDUIT CARRIAGE TO REFINERIES ON LAND.

OF LARGE DEEP-SEA-REUIRING TANKERS.OTHER KEYWORDS:
OFFSHORE PLATFORM, FIXED . PILE DRIVER, WATER JET S SEABED FOUNDATION

3958521 DEEP SEA TANK AND SEAPORT SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFOR,?FIXED POLLUTAN,SUCTION REMOVAL
POLLUTANT, SURFACE BARRIER
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3980037 APPARATUS FOR MOORING SHIPS
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATING

RE28332 METHOD AND APPARATUS FOR PREVENTING ICE DAMAGE TO MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION , OFFSHORE PLATFORM,FIXED

OFFSHORE PLATFORM, LEG ; OFFSHORE STRUCTUPE FENDER

OFFSHORE PLATFORM ANCRI'R

3785158 HYDRAULIC ENGINEERING INSTALLATrOPS
OTHER KEYFORDS: FApPIC PAT ; OpFSHORE COSTRUCTION;
OFFSHORE STORAGE TANK EMERGENT ; SEABED FOUNDATION
SEABED SOIL TRFAT!F7,T

3789921 DEVICE FOR OFF-CENTERING AP0VE-WATER ARTICULATED

MULTIPLE-DRILLING STRUCTURES. OTHER KEY WORDS:
OFFSHORE PLATFORM, FLOATING

3793843 FLOATING ERSASTING PLATFOKM
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE

OFFSHORE.PLATFORM, FLOATING

3805534 SLIDE 3ESISTANT PLATFORM ANCHOR CONDUCTOR SILO
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION

3824791s OFFSHORE !IAEIVNE ANCHORING STRUCTURE
OTHER KEYWORDS: EMBEDMENT ANCHOR . OFFSHORE PLATFORII,LEG

3870010 MOORING SYSTEM FOR FLOATING STRUCTURES
OTHER KEYWORDS: COFFERDAM ; OFFSHORE MOORING STRUCTURE

3871184 POSITION AND ANC3ORING SYSTEl FOR OFF-SHORE DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; OFFSHORE PLATFORM, FLOATING

3894567 OFFSHORE VESSEL MOORING
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE

3903705 APPARATUS FOR ANCHORING MARINE STRUCTURES

3934528 MEANS -ND METHODS FOR ANCHORING AN OFFSHORE TENSION LEG PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORMFLOATING

3961490 ANCHORAGE OF FLOATING STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATING

3965687 APPARATUS FOR ANCHORING A STRUCTURE TO THE FLOOR OF A BODY OF WATER
OTHER KEYWORDS: OFFSHORE CAISSON ; PILE DRIVER,IfATER JET

3967393 UNDERWATER SOLIDS COLLECTING APPARATUS

OTHER KEYWORDS: DREDGE,SUCTION

3975784 MARINE STRUCTURE
OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE PROPULSION

OFFSHORE PLATFORM, FLOATIIG POLLUTANT DISPERSION

SEABED PIPELINE PLACEMENT £ SEABED TRENCHER

3976021 INSTALLATION OF VERTICALLY MOORED PLATFORM

OTHER KEYWORDS: OFFSHORE CONSTRUCTION t OFFSHORE PLATFORMPFLOATING

3982401 MARINE STRUCTURE WITH DETACHABLE ANCHOR
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATING

3983828 VERTICALLY MOORED PLATFORM INSTALLATION

OTHER KEYWORDS: OFFSHORE CONSTRUCTION * OFFSHORE PLATFORMFLOATING

3984991 ANCHOR AND METHOD OF SETTING ANCHOR
OTHER KEYWORDS: EMBEDMENT ANCHOR
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3986367 EARTHQUAKE-RESISTANT ANCHORING SYSTEM

3988898 PIPELINES AND MARINE PLATFORMS
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATING

3996756 METHOD AND APPARATUS FOR SUPPORTING A DRILLING PLATFORM

ON THE OCEAN PLOOR.OTHOR KEYWORDS: OFFSHORE CONSTRUCTION
SEABED FOUNDATION

OFFSHORE PLATFORMJ FIXED

3800547 OFFSHORE TER,'INAL WITH UNDERWATER FOUNDATION
OTHER KEYWORDS: OFFSHORE 4OORINO STRUCTURE

3815371 OFFSHORE TOWER APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION PILE PLACEMENT

3815372 MARINE STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORMLEG PILE PLACEMENT

3824795 PLATFORM STRUCTURE
OTHER KEYWORDS: OFFSHORE CAISSON ; SEABED FOUNDATION

3830068 SYSTEM FOR EARTH PENETRATION IN DEEP WATER AT ATMOSPHERIC PRESSURE
OTHER KEYWORDS: OFFSHORF CAISSON

383!385 ARCTIC OFFS iCRE PLATFORM
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM, JACK UP

OFFSHORE STRUCTURE FENDER

3839873 METHOD OF ERECTING A TOWER ON THE SEA-BED. IN DEEP WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMLEG

PILE PLACEMENT I SEABED FOUNDATION

3852969 OFFSHORE PLATFORM STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM,LEG

3857247 OFFSHORE TOWER ERECTION TECHNIOUE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE PLACEMENT

3859806 OFFSHORE PLATFORM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3870003 STORAGE-VESSEL
OTHER KEYWORDS: OFFSHORE PLATFORMFLOATING

OFFSHORE STORAGE TANK, SUBMERGED

3871184 POSITION AND ANCHORING SYSTEM FOR OFF-SHORE DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR ; OFFSHORE PLATFORMtFLOATING

3874180 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFORMJgACK UP a PILE PLACEMENT
SEABED FOUNDATION

3878662 METHOD OF CONSTRUCTING A REMOTELY LOCATED DRILLING STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION t PILE PLACEMENT

SEABED FOUNDATION

3679950 SPECIAL POWER GENERATING UNIT USING COMPRESSED AIR PRODUCED

BY OCEAN WAVE TOGETERE WITH SUPER-HEATED STEAM
OTHER KEYWORDS: ELECTRICAL GENERATOR i POWER WAVE i PUMP

3679952 PRESSURE RESISTANT CAISSON
OTHER XEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM, LEG a

SEABED FOUNDATION
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3881549 PRODUCTION AND FLARE CAISSON SYSTEM
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION
SEABED FOUNDATION ; SEABED OILPROCESS STRUCTURE

3886753 SUBMERSIBLE STRUCTURES
OTHER KEYWORDS: OFFSHORE STORAGE TANX, SUBMERGED ; SEABED FOUNDATION

3893304' METHOD AhD A DEVICE FOR THE UNDEPWATER CONSTRUCTION
OF CONCRETE STRUCTURES.OTHER KEYWORDS: CONCRETE FCR ; FABRIC MAT

OFFSHORE CONSTRUCTION ; SEABED MATERIAL PLACEMENT

3894504 ICE CUTTER FOR MONOPOD DRILLING PLATFORM
CTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORMLEG

OFFSHORE STRUCTURE FENDER

3896628 MARINE STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3898847 F:XED PLATFORM FOR DEEP SEA DEPTHS ABLE TO HOUSE PLANTS,

EOUIrpMENTS STRUCTURES, MEN AND MEANS.OTHER KEYWORDS:
OFFSHORE CAISSON ; SEABED FOUNDATION ; SEABED SCOUR PROTECTION

3899032 METHOD AND APPARATUS FOR DEVIATINIG CONDUCTOR CASING

3906734 FIXED MAPI."E PLATFORM WITH DISPERSED EASE
OTHER EEYW',DS: CONCRETE FORM ; FABRIC HAT ; SEABED FOUNDATION

SEABED SCOUR PROTECTION

3910057 SUBMARINE CARGO TERMINAL
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE

3913335 OFFSHORE TERMINAL
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE STORAGE TANK, SUBMERGED

SEABED FOUNDATION ; SEABED SCOUR PROTECTION

3914947 SUBAQUATIC STRUCTURE
OTHER KEYWORDS: OFFSHORE CAISSON ; SEABED FOUNDATION

SEABED SCOUR PROTECTION

3916632 TELESCOPIC CAISSON WITH INTERMEDIATELY POSITIONED WELLHEAD
OTHER KEYWORDS: OFFSHORE CAISSON ; SEABED FOUNDATION

3921408 ANTI-HEAVE PROTECTIVE SYSTEM

OTHER KEYWORDS: BREAXWATERCONCRETE

OFFSHORE STORAGE TANKEMERGENT ; SEAWALL

3925997 BREAKWATER DEVICE FOR OFFSHORE SUBMERGED FOUNDATION STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORMLEG ; OFFSHORE STRUCTURE FENDER

FILE PROTECTION

3930160 WAVE-ACTION POWER APPARATUS

OTHER XEYWORDSt POWERWAVE I PUMP

3934658 MODULAR UNDERWATER WELL PLATFORM SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3938343 PLATFORM STRUCTUPE FOR MARITIME INSTALLATION
OTHER KEYWORDS: PILE DRIVER, WATER JET i SEABED FOUNDATION

3945212 ARRANGEMENT IN OR RELATING TO CAISSONS OR THE LIKE
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION

PILE PLACEMENT ; SEABED FOUNDATION

3946568 OFFSHORE OIL PRODUCTION PLATFORM
OTHER KEYWORDS: OFFSHORE STORAGE TANKSUBMERGED
SEABED OIL, PROCESS STRUCTURE
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3950805 COMBINATION PROVIDING SAFETY BERTHING. UNLOADING OF OIL,
AND CONDUIT CARRIAGE TO REFINERIES ON LAND,
OF LARGE DEEP-SEA-REOUIRIG TANKERS.0OTHER KEYWORDS:
OFFSHORE MOORING STRUCTURE ; PILE DRIVER,WATER JET
SEABED FOUNDATION

3952527 CFFSHORE PLATFORM FOR ARCTIC ENVIRON!ENTS
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE STRUCTURE FENDER

ICE STRUCTURE

3955372 M!EThOD OF INSTALLING A FIXED ARIrE PLATFORM WITH DISPERSED BASE
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT : SEABED FOUNDATION ;
SEABED MATERIAL PLACEMENT ; SEABED SCOUR PROTECTION

3958521 DEEP SEA TANK AND SEAPORT SYSTEM
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE

POLLVTANTSUCTION REMOVAL ; POLLUTAN7 SURFACE BARRIER

3962877 OFF-SHORE POWER PLANT
OTHER KEYWORDS: ELECTRICAL GENERATOR

3962878 STABILIZATION OF MARITIME STRUCTURES
OTHER KEYWORDS: SEABED FOUNDATION ; SEABED SOIL TREATMENT

3965688 UNDERWATER STRUCTURES. IN PARTICULAR FOR UNDERWATER

DRILLING OPERATIONS.OTHER KEYWORDS: SEABED FOUNDATION

3967675 METHOD AND DEVICE FOR EXPLOITING THE GEOTHERMAL ENERGY
IN A SUBMARINE VOLCANO.OTHER KEYWORDS: OFFSHORE CONSTRUCTION

POWER, SUBMERGED SOURCE

3972137 DREDGING INSTALLATION
OTHER KEYWORDS: DREDGE SUCTION

3972199 LOW ADHESIONAL ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS: COATING ; ICE PROTECTION ; OFFSHORE STRUCTURE FENDER

3977200 LIGHTHOUSE OR BEACON CONSTRUCTION
OTHER KEYWORDS: ICE PROTECTION

3987636 METHODS AND APPARATUS FOR ANCHORING A SUBMERGED STRUCTURE
TO A WATERBED.OTHER KEYWORDS: GROUTING ; OFFSHORE PLATFORM, LEG
PILE FOOTING i PILE,STRUCTURE CONNECTION ; SEABED FOUNDATION

3990253 METHOD FOR CONSTRUCTING AN ICE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM LEG ; ICE STRUCTURE

3990254 MARINE STRUCTURE FOR OFFSHORE ACTIVITIES

OTHER KEYWORDS: OFFSHORE FLATFORM LEG . SEABED OILPROCESS STRUCTURE

3991563 HYDROELECTRIC POWER PLANT
OTHER KEYWORDS: ELECTRICAL GENERATOR

3991581 METHOD AND APPARATUS FOR HANDLING PILING AND ANCHORING

AN OFFSHORE TOWER.OTHER KEYWORDS: OFFSHORE PLATFORM, LEG
PILE PLACEMENT ; PILE SECTION CONNECTION

3998051 FORA0TION OF CAVITIES IN THE BED OF A SHEET OF WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION I
OFFSHORE STORAGE TANK, SUBMERGED ; SEABED FOUNDATION

3999395 SUPPORT ARRANGEMENT FOR A CONSTRUCTION
OTHER KEYWORDS: OFFSHORE STORAGE TANK,SUBMERGED a SEABED FOUNDATION
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RE28332 METHOD AND APPARATUS FOR PREVENTING ICE DAMAGE TO MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORING STRUCTURE
OFFSHORE PLATFORM, LEG ; OFFSHORE STRUCTURE FENDER

OFFSHORE PLATFORf, FLOATING

3789921 DFVICE FOR OFF-CEPTEPING ABOVE-WATER ARTICULATED

MULTIPLE-DRILLING STRUCTURES OTHER KEYWORDS:

OFFSHORE PLATFORM ANCHOR

3793843 FLOATING BREASTING PLATFO U
OTHER KEYWORDS: OFFSHORE MOORI7G STPUCTURE

OFFSHORE PLATFORM ANCHOR

3870003 STORAGE-VESSEL
OTBER.KEYWORDS: OFFSHORE PLATFORMpFIXED

OFFSHORE STORAGE TANK SURMERGED

3871184 POSITION AND ANCHORING SYSTEM FOR OFF-SHORE DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR ; OFFSHORE PLATFORMFIXED

3910111 WAVE HEIGHT MEASURING DEVICE
OTHER KEYWORDS: WAVE MEASUREMENT

3912938 ELECTRICAL STATIONS OPERATEP BY WAVES
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWER, WAVE

3934528 MEANS AND METHODS FOR ANCHORING AN OFFSHORE TENSION LEG PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3961490 ANCHORAGE OF FLOATING STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3975784 MARINE STRUCTURE
OTHER KEYWORDS: DREDGE SUCTION ; DREDGE PROPULSION

OFFSHORE PLATFORM ANCHOR POLLUTANT DISPERSION
SEABED PIPELINE PLACEMENT ; SEABED TRENCHER

3976021 INSTALLATION OF VERTICALLY MOORED PLATFORM
OTHER -KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM ANCHOR

3980037 APPARATUS FOR MOORING SHIPS
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE

3982UO1 MARINE STRUCTURE WITH DETACHABLE ANCHOR
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3983828 VERTICALLY MOORED PLATFORM INSTALLATION
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM ANCHOR

3988890 PIPELINES AND MARINE PLATFORMS
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3995160 METHOD AND APPARATUS FOR OBTAINING ELECTRICAL POWER FROM SEA WATER
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWER, SUBMERGED SOURCE

OFFSHORE PLATFORM, JACK UP

3792538 ARTIFICIAL ISLAND FORMED OF HINGEDLY INTERCONNECTED PONTOONS
OTHER KEYWORDS: DREDG CUTTERHEAD I OFFSHORE PLATFORM.WALKING

3793840 MOBILE. ARCTIC DRILLING AND PRODUCTION PLATFORM
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE CAISSON

SEABED FOUNDATION
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3797256 JACK-UP TYPE OFFSHORE PLATFORM APPARATUS
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG * PILE PLACEMENT

SEABED FOUNDATION

3823563 SPUD TANK FOR OFFSHORE DRILLING UNIT
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG SEABED FOUNDATION

3826099 SELF-ELEVATING OFFSdORE PLATFORM VITH FOLDING LEGS
OTHER KEYWORDS: OFFSHORE PLATFORMLEG

3828561 DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG

3830071 JACK-UP DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG

3831385 ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM, FIXSD

OFFSHORE STRUCTURE FENDER

3851482 SECTIONALIZED LEG FOR DRILLING PLATFORM AND METHOD
OF ASSEMBLING SAME.OTHER KEYWORDS: OFFSHORE PLATFORM, LFG

3871181 METHOD OF FORMING AN ENCLOSURE IN A BODY OF WATFR
OTHER KEYWORDS: COFFERDAM ; OFFSHORE CONSTRUCTION

OFFSHRE STORAGE TANK, EMERGENT , PILE, SHEET ; PILE, STEEL

3872679 APPARATUS AND METHOD FOR REDUCING THE FORCES OX EXTEPDIBLE LEGS
OF A FLOATING VESSEL.OTHER KEYWORDS: OFFSHORE CONSTRUCTION

OFFSHORE PLATFORM, LEG

3874180 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED : PILE PLACEMENT I
SEABED FOUNDATION

3916633 MlEANS FOR ALTERING MOTION RESPONSE OF OFFSHORE DRILLING UNITS
OTHER KEYWORDS: OFFSHORE PLATFORMLEG

3922868 DEEP WATER PLATFORM CONSTRUCTICH
OTHER XEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, LEG

3927535 JACK UP TYPE OFFSHORE OIL PRODUCTION PLATFORM APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMLEG
SEABED FOUNDATION

3967457 SELF-ELEVATING OFFSHORE DRILLING UNIT LEGS
OTHER KEYWORDS: OFFSHORE PLATFORMLEG

3967458 MARINE APPARATUS HAVING TELESCOPIC LEGS

3906388 LOAD EQUALIZING AND SHOCK ABSORBER SYSTEM'FOP OFF-SHORE DRILLING RIGS
OTHER KEYWORDS: OFFSHORE PLATFORMLEG

3996751 MOBILE MARINE DRILLING UNIT
OTHER KEYWORDS: OFFSHORE STORAGE TANK;SUBMERGED t SEABED FOUNDATION

OFFSHORE PLATFORMLEG

3797256 JACK--WP TYPE OFFSHORE PLATFORM APPARATUS
OTHER XEYWORDS: OFFSHORE PLATFORM, JACK UP ; PILE PLACEMENT
SEABED FOUNDATION

3797258 SHIM TAKE-UP RING FOR PILE CONNECTION
OTHER KEYWORDS: PILE STRUCTURE CONNECTION
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3807179 DEICING SYSTEMS
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE STRUCTURE FENDER

3815372 MARINE STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; PILE PLACEMENT

3823563 SPUD TANK FOR OFFSHORE DRILLING UNIT
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP ; SEABED FOUNDATION

3824794 OFFSHORE VARINE ANCHORING STRUCTURE
OTHER KEYWORDS: E,BEDUENT ANCHOR , OFFSHORE PLATFORM ANCHOR

3826C99 ELF6-LFATIUG OFFSHORE PLATFORM WIT! FOLDING LEGS
OTHER KEYWORDS: OFFSHORE PLATFORMJACK UP

3828561 DRILLING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP

3830071 JACK UP FRILLIIG PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORMJACK UP

3839873 METHOD OF ERECTIPG A TOWER ON THE SPA-BED. IN DEEP WATER
OT:ER KFYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM,FIXED
PILE PLACEMENT I SEABED FOUNDATION

3851482 SECTIONALIZED LEG FOR DRILLING PLATFORM AND METHOD OF ASSEMBLING SAME
OTHER 9EY CRDS: OFFSHORE PLA7FORM, JACK UP

3852969 OFFSHORE PLATFORM STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMtFIXED

3872679 APPARATUS AND VETHOD FOR REDUCING THE FORCES ON EXTENDIBLE LEGS

OF A FLOATING VESSEL.OTHER KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE PLATFORMJACK UP

3878687 GROUTING OF OFFSHORE STRUCTURES
OTHER KEYWORDS: GROUTING ; PILESTRUCTURE CONNECTION

3879952 PRESSURE RESISTANT CAISSON
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORMFIZED

SEABED FOUNDATION

3894504 ICE CUTTER FOR MONOPOD DRILLING PLATFORM
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM FIXED

OFFSHORE STRUCTURE FENDER

3916633 MEANS FOR ALTERING MOTION RESPONSE OF OFFSHORE DRILLING UNITS
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP

3922668 DEEP WATER PLATFORM CONSTRUCTION
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM,JACK UP

3925997 BREAKWATER DEVICE FOR OFFSHORE SUBMERGED FOUNDATION STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORMPIXED I OFFSHORE STRUCTURE FENDER

PILE PROTECTION

3927535 JACK-UP TYPE OFFSHORE OIL PRODUCTION PLATFORM APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMJACK UP
SEABED FOUNDATZON

3948056 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION PILE PLACEMENT
PILE, STRUCTURE CONNECTION
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3962880 COLUMNS FOR PLATFORMS, PIERS. CAUSEWAYS AND THE LIKE, AND METHOD
OF ERECTING SAME.OTHER KEYWORDS: OFFSHORE CAISSON
OFFSHORE CONSTRUCTION ; PILE DRIVER, WATER JET

3967457 SELF-ELEVATING OFFSHORE DRILLI:?G UNIT LEGS
OTHER KEYWORDS: OFFSHORE PLATFORM,JACX UP

3986368 rCAD ECUALI7JYG ADC SHOCK APSOPBER S3'2TT7'! FOR OFF-SHORE TRILLIG RIGS
OTHER KEYWORDS: OFFSHOdE PLATFORM, JACK UP

3987636 MFTPODS AND APPARATUS FOR ANCHORING A SUBMERGED STRUCTURE

TO A WATERBED.OTHFR KEYWORDS: GROUTING ; OFFSHORE PLATFORM FIXED
PILE FOOTING ; PILESTRUCTURE CONNECTION 3 SEABED FOUNDATION

3990253 METHOD FOR CONSTRUCTING AN ICE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; ICE STRUCTYRE

3990254 MARINE STRUCTURE FOR OFFSHORE ACTIVITIES
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED ;
SEABED OILPROCESS STRUCTURE

3991581 METHOD AND APPARATUS FOR HANDLING PILING AND ANCHORING

AN OFFSHORE TOWER.OTHER KEYWORDS: OFFSHORE PLATFORMFIXED

PILE PLACEMENT ; PILE SECTION CONNECTION

3992272 SUBMERGED OFFSHORE PLATFORM JOINT PROTECTION
OTHER KEYWORDS: CATHODIC PROTECTION ; COATING ; CORROSION PREVENTION

RE28332 !ETHOD AND APPARATUS FOR PREVENTING ICE DAMAGE TO MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORING STRUCTURE
OFFSHORE PLATFORMFIXED ; OFFSHORE STRUCTURE FENDER

OFFSHORE PLATFORM, WALKING

3792538 ARTIFICIAL ISLAND FORMED OF HIrNGEDLY INTERCONNECTED PONTOONS
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; OFFSHORE PLATFORM, JACK UP

OFFSHORE STORAGE TANK-EMERGENT

3785158 HYDRAULIC ENGINEERING INSTALLATIONS
OTHER KEYWORDS: FABRIC MAT ; OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM ANCHOR ; SEABED FOUNDATION
SEABED SOIL TREATMENT

3791152 OFFSHORE STORAGE SYSTEM

OTHER KEYWORDS: SEABED FOUNDATION

3828565 OFFSHORE LIQUID STORAGE FACILITY

3844122 PROTECTED OFFSHORE STORAGE FACILITY
OTHER KEYWORDS: BREAKWATER, CONCRETE ; POLLUTANT COLLECTION

3858402 OIL STORAGE TERMINALS

3871181 METHOD OF FORMING AN ENCLOSURE IN A BODY OF WATER
OTHER KEYWORDS: COFFERDAM OFFSHORE CONSTRUCTION
OFFSHORE PLATFORMJACK UP PILE SHEET i PILE STEEL

3889476 SUBMERSIBLE CAISSONS AND THEIR APPLICATIONS
OTHER KEYWORDS: BREAKWATER, CONCRETE OFFSHORE CAISSON ;
OFFSHORE CONSTRUCTION

3889477 CRUDE OIL OFFSHORE STORAGE VESSEL

3898846 OFFSHORE STORAGE TANK
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3901040 COLLISION BUMPER FOR OFFSHORE STRUCTURES
OTHER KEYWORDS: COLLISION PROTECTION OFFSHORE STRUCTURE FENDER

3921408 ANTI-HEAVE PROTECTIVE SYSTEM
OTHER KEYWORDS: BREAKWATERCONCRETE OFFSHORE PLATFORM FIXED

SEAWALL

3938341 STORAGE DEVICE FOR LIQUIDS
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION

3958426 OFFSHORE HARBOR TANK AND INSTALLATION
OTHER KEYWORDS: BREAKWATER, CONCRETE ; OFFSHORE CAISSON
OFFSHORE HARBOR

3998062 SEA FLOOR SUPPORTED STRUCTURES WITH CRUSHABLE SUPPORT
OTHER KEYWORDS: SEABED FOUNDATION

OFFSHORE STORAGE TANK, SUBMERGED

3793842 SELF-STABILIZING SUBMARINE TANK
OTHER KEYWORDS: SEABED FOUNDATION

3803855 SUBMERGED OIL STORAGE TANK
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3824942 OFFSHORE UNDERWATER STORAGE TANK

3826098 METHOD AND MEANS FOR REDUCING WAVE PRESSURES

ON UNDERSEA CONSTRUCTIONS.OTHER KEYWORDS: SEABED FOUNDATION

3834337 SUBMARINE RESERVOIRS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3835653 UNDERWATER STORAGE DEVICE

3835654 SUBMERSIBLE TANKS CONTAINING OIL OR SIMILAR LIQUIDS

3855809 UNDERWATER OIL STORAGE TANK AND METHOD OF SUBMERGING SAME
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3870003 STORAbE-VESSEL
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED . OFFSHORE PLATFORM, FLOATING

3874179 SUBMARINE OIL STORAGE TANK SYSTEM
OTHER KEYWORDS: PILESTEEL

3886753 SUBMERSIBLE STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED ; SEABED FOUNDATION

3913335 OFFSHORE TERMINAL
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM, FIXED I
SEABED FOUNDATION g SEABED SCOUR PROTECTION

3928982 METHOD AND DEVICE FOR A FOUNDATION BY DEPRESSION IN AN AQUATIC SITE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION I

SEABED $OIL TREATMENT

39437214 UNDERWATER STATIONARY TANK FOR STORING LARGE AMOUNTS OF CRUDE OIL
OTHER KEYWORDS: SEABED FOUNDATION

3946568 OFFSHORE OIL PRODUCTION PLATFORM

OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; SEABED OIL, PROCESS STRUCTURE

3974657 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: PILE PLACEMENT a SEABED FOUNDATION
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3996754 MOBILE 'ARINE DRILLING UNIT
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP ; SEABED FOUNDATION

3998061 FORMATION OF CAVITIES IN THE BED OF A SHEET OF WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM FIXED
SEABED FOUNDATION

3999395 SUPPORT ARRANGEMENT FOR A CONSTRUCTION
OTHER KEYWORDS: OFFSHORE PLATFORR,FIXED ; SEABED FOUNDATION

OFFSHORE STRUCTURE FENCER

3798912 ART:F:CIAL ISLANDS AND .ETHD OF CONTROLLI"G ICE *OvE!ET

IN NATURAL OR MAN-MADE BODIES OF WATER.OTHER KEYWORDS:
ICE PROTECTION ; OFFSHORE ISLAND ; SEABED FOUNDATION ; ICE STRUCTURE

3807179 DEICING SYSTEMS
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM, LEG

3831385 ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS: ICE PROTECTICN ; OFFSHORE PLATFORM, FIXED

OFFSHORE PLATFORM, JACK UP

385633 INTERCEPTOR FOR PRCVENTING SHIP COLLISIONS WITH OFFSHORE POWER
STATIONS AND THE LIKE.OTHER KEYWORDS: COLLISION PROTECTION

3881318 ARCTIC BARRIER FORMATION
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE CONSTRUCTION

CFFSHORE ISLAND ; ICE STRUCTURE

3894504 ICE CUTTER FOR MONOPOD DRILLING PLATFORM
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM,FIXED

OFFSHORE PLATFORM, LEG

3901040 COLLISION BUMPER FOR OFFSHORE STRUCTURES
OTHER KEYWORDS: COLLISION PROTECTION g OFFSHORE STORAGE TANK, EMERGENT

3925997 BREAKWATER DEVICE FOR OFFSHORE SUBMERGED FOUNDATION STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFOR4 FIXED ; OFFSHORE PLATFORM, LEG

PILE PROTECTION

3937170 BUMPER GUARD AND ARRANGEMENT FOR WATER COVERED AREAS
OTHER KEYWORDS: PIER FENDER

3952527 OFFSHORE PLATFORM FOR ARCTIC ENVIRONMENTS
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM FIXED g

ICE STRUCTURE

3972199 LOW ADHESIONAL ARCTIC OFFSHORE PLATFORM
OTHER KEYWORDS: COATING ; ICE PROTECTION ; OFFSHORE PLATFORMFIXED

3991582 ROTATING-BUMPER FENDER SYSTEM
OTHER KEYWORDS: COLLISION PROTECTION

3995437 SHOCK ABSORBING ARRANGEMENT FOR A MARINE STRUCTURE
OTHER KEYWORDS: COLLISION PROTECTION I PIER FENDER ; PILE PROTECTION

RE26332 METHOD AND APPARATUS FOR PREVENTING ICE DAMAGE TO MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORING STRUCTURE a

OFFSHORE PLATFORFPMI, 7 D OFFSORr PLATFORM, LEG

PIER FENDER

3788082 ASSEMBLED FENDER UNIT
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3788260 SHOCK ABSORBER FOR USE AS A FENDER FOR SHIPS

3798916 ARTICULATED ENERGY ABSORBING MARI.'E FENDER ASSEMBLY

3803853 DOCK FENDER STRUCTURE

3820495 FENDER

3828715 AIR CUSHION TYFE FENDER FOR USE WITH A QUAY-WALL

3842779 BOAT MOORING AND GUARD DEVICE
CTHER KEYWORDS: SMALL-CRAFT MOORING DEVICE

3853084 DOCK AND WHARF FENDERS

3863589 FENDER SYSTEM

3864922 SEALED CUSHIONING UNIT

3890916 FENDER FOR MOORING POSTS OR THE LIKE

3890917 MARINE FENDERS
OTHER KEYWORDS: TIRES

3918384 FENDER

3933111 DOCK BUMPFE UNIT

393717C BUMPER GUARD AND ARRANGEMENT FOR WATER COVERED AREAS
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDER

39149697 MARINE FENDER ASSEMBLY HAVING A MULTISTAGE

SHOCK-ABSORBING PERFORMANCE

3950953 PILING FENDER
OTHER KEYWORDS: PILE PROTECTION

3961593 DOCK FENDER ASSEMBLY
OTHER KEYWORDS: SMALL-CRAFT MOORING DEVICE

3975916 LAMINATED PIER BUMPER
OTHER KEYWORDS: PILE PROTECTION

3995437 SHOCK ABSORBING ARRANGEMENT FOR A MARIFE STRUCTURE
OTHER KEYWORDS: COLLISION PROTECTION ; OFFSHORE STRUCTURE FENDER'

PILE PROTECTION

3999399 PROTECTIVE GUARD MEANS FOR WOOD PILING AND A METHOD

or INSTALLING SAME UNDER DRY WORKING CONDITIONS.OTHER KEYWORDS:

COATING ; COLLISION PROTECTION ; FOULING PREVENTION & PILE PROTECTION
PILF WOOD

3999497 SHOCK-ABSORBING BUFFER FOR BOARDING FENDER

PIER, FIXED

3824796 MOBILE DOCK STRUCTURE
OTHER KEYWORDSt PIER, MOBILE SMALL-CRAFT PIER

3841104 REMOVABLE DOCK
OTHER KEYWORDS: PIERMOBILE PILE SECTION CONNECTION

3952528 BOAT DOCK STRUCTURES
OTHER KEYWORDS: SMALL-CRAPT PIER

3953980 DOCK STRUCTURE
OTHER KEYWORDS: PIER, MOBILE ; SlMALLwCRAPT LAUNCHER ; SMALL-CRAFT PIER
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3984987 SILT AND POLLUTION CONTROL FOR MARINE FACILITYOTHER KEYWORDS: CHANNEL PROTECTION ; POLLUTANT SUBMERGED BARRIER

POLLUTANT, SURFACE BARRIER

3999397 MODULAR DOCK SYSTEM
OTHER KEYWORDS: SHALL-CRAFT PIER

PIER, FLOATING

3799093 FLOATING PRESTRESSED CONCRETE WHARF

3831538 FLOATING STRUCTURE FOR THE MOORING OF YACHTS AND OTHER SIMILAR CRAFT
OTHER ZEYWORDS: SIMALL-CRAFT PIER

3834336 FLOATING SPACE FRAME
OTHER KEYWORDS: TIRES

3651340 FLOATING DOCK STRUCTURE
OTHER KEYWORDS: SMALL-CRAFT PIER

3869532 METHOD OF MANUFACTURING FLOATING BOAT DOCK MODULES
OTHER KEYWORDS: SMALL-CRAFT PIFR

3897741 FLOATING DOCK STRUCTURE. AND THE RELATIVE SERVICE GANGWAY

3967559 FLOATIG POCK
OTHER KEYWORDS: SPALL-CRAFT PIER

3970169 GANGWAY LADDER
OTHeR KEYWORDS: SMALL-CRAFT PIER

3974789 FLOATING STRUCTURES INCLUDING HONEYCOMB CORES FORMED
OF ELONGATE HEXAGONAL CELLS

3977344 FLOATABLE CONCRETE STRUCTURES
OTHER KEYWORDS: SMALL-CRAFT PIER

PIER, MOBILE

3824796 MOBILE DOCK STRUCTURE
OTHER KEYWORDS: PIER, FIXED SMALL-CRAFT PIER

3841104 REMOVABLE DOCK
OTHER KEYWORDS: PIER, FIXED ; PILE SECTION CONNECTION

3953980 DOCK STRUCTURE
OTHER KEYWORDS: PIERFIXED ; SMALL-CRAFT LAUNCHER I SMALL-CRAFT PIER

PILE DOLPHIN

3791154 MOORING STRUCTURE AND METHOD
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ; PILECONCRETE a
PILE SECTION CONNECTION I PXLZ.STSZL

3834168 SLIP-JOINTED PILE AND DOLPHIN CONSTRUCTION
OTHER KEYWORDS: PILE SECTION CONNECTION PILESTEEL

3852968 TORSION-MODE BREASTING DOLPHIN
OTHER KEYWORDS: PILESTEEL

3905199 FOOTED DOLPHINS

PILE DRIVER LEADS

3888317 HYDRAULIC PILE DRIVER
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3920083 PILE DRIVING AND DRAWING APPARATUS

OTHER KEYWORDS: PILE DRIVER, VIBRATOR! i PILE EXTRACTOR

PILE DRIVER, IMPACT

3782483 PERCUSSION HAMMER

3788.02 AUTOMATICALLY SELF-REGULATING VARIABLE-STROKE. VARIABLE-RATE
AND QUIET-OPERATING PILE DRIVER APPARATUS.OTHER KEYWORDS:

PILE EXTRACTOR

3800548 WATER HAMMER PILE DRIVING WITH CONDENSABLE VAPOR RESET
OTHER kEXWiRDS: OFFSHORE COUSTRUCTIc.

3817091 PILE DRIVER DRIVE CAP
OTHER KEYWORDS: PILE LOAD MEASUREMENT

3817335 AIRGUN REPEATER POWERED PILE DRIVER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3820346 FREE PISTON WATER HAMMER PILE DRIVING
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3824797 EVACUATED TUBE WATER HAMMER PILE DRIVING
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; POWER,SUBMERGED SOURCE

3828866 :MPIJLSE DRIVING APPARATUS

3838741 PILE HAMMERS

3842917 PUMPED EVACUATED TUBE WATER HAMMER PILE DRIVER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; POWER, SUBMERGED SOURCE

3846991 PILE DRIVING METHOD AND APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION & PILE DRIVER, VIBRATORY
PILE PLACEMENT

3847230 SYSTEM FOR DRIVING OBJECTS USING PRESSURE OR TRACTION FORCES
OTHER KEYWORDS: PILE DRIVER, VIBRATORY ; PILE EXTRACTOR

3897835 PILE DRIVER DRIVE CAP
OTHER KEYWORDS: PILE LOAD MEASUREMENT

3922869 PUMPED EVACUATED TUBE WATER HAMMER PILE DRIVER METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3927722 PILE DRIVING MOVING CYLINDER HAMMER WITH VALVED, FIXED PISTON
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3932999 PILE DRIVING

3935908 PILE HAMMERS

3958647 POWERFUL SUBMERSIBLE DEEPWATER PILE DRIVER POWERED

BY PRESSURIZED GAS DISCIARGE.OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3964264 WAVE-ACTION UNDERSEA-DRILLING RIG
OTHER KEYWORDS: POWER, WAVE . SAMPLER, POWER SUPPLY

SAMPLER, SEABED-DRILLED CORE

3967688 FUEL INJECTION DEVICE FOR AN IMPACT ATOMIZATION-TYPE DIESEL

PILE HAMMER

3998064 SUBAQUEOUS PILE DRIVING APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE PLACEMENT
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PILE DRIVERVIBRATORZ

3808820 PILE DRIVING UTILIZING STANDING WAVE VIBRATIONS

3815373 PILING CLAMP
OTHER KEYWORDS: PILE EXTRACTOR

3822557 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER, WATER JET ; PILE-DRIVING SHOE

PILE, SHEET ; PILE STEEL

3828864 PILE DRIVER AND EXTRACTOR
OTHER KEYWORDS: PILE EXTRACTCR

3846991 PILE DRIVING METHOD AND APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE DRIVERIMPACT
PILE PLACEMENT

3847230 SYSTEM FOR DRIVING OPJECTS US.iG PRESSURE OR TRACTION FORCES
OTHER KEYWORDS: PILE DRIVER, IMPACT . PILE EXTRACTOR

3889482 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER, WATER JET ; PILE-DRIVING SHOE
PILE, SHEET I PILE, STEEL

3920083 FILE DRIVING AND LiAWING APPARATUS
OTHER KEYWORDS: PILE DRIVER LEADS , PILE EXTRACTOR

PILE DRIVER, WATER JET

3817040 PILE DRIVING METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILESTEEL a
SEABED FOUNDATION ; PILE FOOTING

3822557 JET SHEST AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER,VIBRATORY a PILE-DRIVING SHOE
PILE, SHEET ; PIL STEEL

3839875 METHOD AND APPARATUS FOR DRIVING PILES

3851490 CONSTRUCTION PILE HAVING FLUID INJECTION MEANS
OTHER KEYWORDS: PILE STEEL

3889482 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER, VIBRATORY a PILE-DRIVING SHOE
PILE,SHEET . PILE, STEEL

3938343 PLATFORM STRUCTURE FOR MARITIME INSTALLATION
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED a SEABED FOUNDATION

3950805 COMBINATION PROVIDING SAFETY BERTHING, UNLOADING OF OIL.

AND CONDUIT CARRIAGE TO REFINERIES ON LAND. OF LARGE
DEEP-SEA-REQUIRING TANKERS.OTHER KEYWORDS:
OFFSHORE MOORING STRUCTURE ; OFFSHORE PLATFORMFIXED a
SEABED FOUNDAY101

3962880 COLUMNS FOR PLATFORMS, PIERS. CAUSEWAYS AND THE LIKE,

AND METHOD OF ERECTING SAS.OTHER KEYWORDS: OFFSHORE CAISSON
OFFSHORE CONSTRUCTION ; OFFSHORE PLATFOR, LEG

3965687 APPARATUS FOR ANCHORING A STRUCTURE TO THE FLOOR OF A BODY OF WATER
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM ANCHOR
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PILE-DRIVING SHOE

3810363 PILE WITH REINFORCED LEADING END
OTHER KEYWORDS: PILESTEEL

3822557 JET SHEET AND CIRCULAR PILE WITH WATER HAMUER ASSIST
OTHER KEYWORDS: PILE DRIVER, VIBRATORY ; PILE DRIVER, WATER JET
PILE, SHEET ; PILE, STEEL

3852971 PILE STRUCTURE
OTHER KEYWORDS: GROUTING ; PILE, STEEL

3881320 PILE ISALLATIi; I;: SVR?!FRGED BEARING STRATA
OTHER KEYWORDS: PILE, COPCRETE - PILE FOOTING ; PILE PLACEMENT

3889482 JET SHEET AND CIRCULAR PILE WITH WATER HAM ER ASSIST
OTHER KEYWORDS: PILE DRIVER, VIBRATORY a PILE DRIVER, WATER JET a
PILE, SHEET ; PILE, STEEL

3899891 POST-TENSIONED PRESTRESSED PILE ASSEMBLY
OTHER KEYWORDS: PILE, CONCRETE * PILE SECTION CONNECTION

3924413 ?ITTINGS AND THE LIKE FOR PIPE PILING
OTHER KEYWORDS: PILE SECTION CONNECTION ; PILE,STEEL

PILE EXTRACTOR

3788402 AUTOMATICALLY SELF-REGULATING VARIABLE, STROKE; VARIABLE-RATE
AND QUIET-OPERATING PILE DRIVER APPARATUS.CTHER KE'WORDS:
PILE DRIVER, IMPACT

3815373 PILING CLAMP
OTHER KEYWORDS: PILE DRIVER, VIBRATORY

3828864 PILE DRIVER AND EXTRACTOR
OTHER KEYWORDS: PILE DRIVER, VrBRATORY

3847230 SYSTEM FOR DRIVING OBJECTS USING PRESSURE OR TRACTION FORCES
OTHER KEYWORDS: PILE DRIVER, IMPACT ; PILE DRIVER, VIBRATORY

3920083 PILE DRIVING AND DRAWING APPARATUS
OTHER KEYWORDS: PILE DRIVER LEADS I PILE DRIVER, VIBRATORY

3998063 METHOD AND APPARATUS FOR REMOVING CONSTRUCTION PILES

PILE FOOTING

3817040 PILE DRIVING METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION t PILE DRIVER, WATER JET
PILE-STEEL j SEA BED FOUNDATION

3881320 PILE INSTALLATION IN SUi1iERGD BEARING STRATA
OTER KEYWORDSt PILE, CONCRETE ; PILE-DRIVING SHOE ; PILE PLACEMENT

3939664 LARGE DIAMETER TUBULAR PILES AND THE BEDDING TEREOF
OTHER KEYWORDS: GROUTING . PILESTEL I SEABED FOUNDATION

3987636 METHODS AND APPARATUS FOR ANCHORING A SUBMERGED STRUCTURE
TO A WATER5ED.OTHER KEYWORDS: GROUTING ; OFFSHORE PLATPORMPIXED
OFFSHORE PLATFORM, LEG PILEZTRUCTURE CONNECTION a SEABED FOUNDATION

PILE LOAD MEASUREMENT

3785203 WAVE FORCE TRANSDUCER

OTHER KEYWORDS: WAVE MEASUREMENT
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3817091 PILE DRIVER DRIVE CAP
OTHER KEYWORDS: PILE DRIVER,IMPACT

3897835 PILE DRIVER DRIVE CAP
OTHER KEYWORDS: PILE DR!VER, IFPACT

3950954 METHOD AND APPARATUS FOR APPLYING LOADS TO PILES DRIVEN UNDER WATER
OTHER XEYWORDS: OFFSHORE CONSTRUCTION

PILE PLACEMENT

3797256 JACK LIP TYPE OFFSHORE PLATFORM APPARATUS
OTHER KFYWOPDS: OFFSHORE LATFORM, JACK UP OFFSHORE PLATFORM, LEG

SEABED FOUNDATION

3815371 OFFSHORE TOWER APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMFIXED

3815372 MARINE STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED I OFFSHORE PLATFORM, LEG

3839673 METHOD OF ERECTING A TOWER ON THE SEA-BED, IF DEEP WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMFIXED
OFFSHORE PLATFORM.LEG I SEABED FOUNDATION

38a6991 PILE DRIVING METHOD AND APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE DRIVERrIMPACT

PILE DRZVER, VIBRATORY

3857247 OFFJHORE TOWER 2RECTION TECHNIQUE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMFIXED

3874180 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED ; OFFSHORE PLATFORMJACK UP

SEABED FOUNDATION

3878662 METHOD OF CONSTRUCTIZG A REMOTELY LOCATED DRILLING STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, FIXED
SEABED FOUNDATION

3881320 PI9S INSTALLATION I? SUBMERGED BEARING STRATA
OTHER KEYWORDSt PILE, COPCRETE - PILE FOOTING ; PILE-DRIVING SHOE

3891037 REMOTELY OPERATED SEAFLOOR CORING AND DRILLING METHOD AND SYSTEM
OTHER KEYWORDS: EMBEDMENT ANCHOR ; INSTRUMENT DEPLOYMENT
SAMPLER, SEABED-DRILLED CORE

3895471 METHOD AND APPARATUS FOR FORMING ELONGATED BATTER PILING IN SITU
OTHER KEYWORDS: OFFSHORE CONSTRUCTION , PILE SECTION CONNECTION

PILE, STEEL

3945212 ARRANGEMENT IN OR RELATING TO CAISSONS OR THE LIKE
OTHER KEYWORDS: OFFSHORE CAISSON & OFFSHORE CONSTRUCTION a
OFFSHORE PLATFORMPIXED g SEABED FOUNDATION

3948056 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, LEG
PILE, STRUCTURE CONNECTION

3974657 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE STORAGE TANK,SUBMERGED I SEABED FOUNDATION

3967638 OUBSEA STRUCTURE AND METHOD FOR INSTALLING THE STRUCTURE

AND RECOVERING THE STRUCTURE FROM TIN SEA FLOOR.OTHER KEYWORDS:
OFFSHORE CONSTRUCTION I SEABED FOUNDATION
SEABED OIL, PROCESS STRUCTURE
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3991581 METHOD AND APPARATUS FOR HANDLING PILING AUD ANCHORING
AN OFFSHORE TOWER OTHER KEYWORDS: OFFSHORE PLATFORMPIXED
OFFSHORE PLATFORM, LEG ; PILE SECTION CONNECTION

3998064 SUBAQUEOUS PILE DRIVING APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION i PILE DRIVER, I,"PACT

PILE PROTECTION

3924414 PILE FOR USE In OFFSHORE AREAS HAVING A SHIFTI'G LAYER OF MUD
OTHER KEYWORDS: SEABED FOUNDATION ; SEABED SOIL TREATMENT

3925997 BREAKWATER DEVICE FOR OFFSORE SUBMERGED FOUNDATION STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED t OFFSHORE PLATFORMLEG a
OFFSHORE STRUCTURE FENDER

3950953 PILING FENDER
OTHER KEYWORDS: PIER FENDER

39721968 METHOD OF PROTECTING A PILE IMBEDDED IN OFFSHORE AREAS
HAVING A SHIFTING LAYER OF NUD.OTHER KEYWORDS: SEABED FOUNDATION
SEABED SOIL TREATMENT

3975916 LAMIPATED PIER BWP J
OTHFP KEYWORDS: PIEp FEDER

3995437 SHOCK ARSORPING APRAP',.,fFfT FOR A "ARInE STpUCTURE
OTHER KFYr'ORDS: COI.LISION PTOTECTION ; OFPSEOR STPUCTUPRF. FNDER ;
PIER FENDER

3996757 APPARATUS FOR PROTCTING METALLIC STRUCTURAL ELE'fEF1TS

AGAINST CORROSION.oTHER KEYWORDS: COATING ; CORROSION PREVEaTION a
PILE, STEFL

3999399 PROTECTIVE GUARD MPANS FOR WOOD PILING AND A METHOD

OF INSTALLING SAME UNDER DR7 WORXING CONDITIONs
OTHFR KEYWORDS: COATING ; COLLISION PROTECTION
FOULING PREVENTION ; PIER FENDER ; PILE, WOOD

PILE SECTION CONNECTION

3791154 MOORING STRUCTURE AND .METOD
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE a PILE, CONCRETE
PILE DOLPHIN ; PILE,STEEL

3796057 PILE SPLICER WITH RETAINING MEANS
OTHER KEYWORDS: PILE, STEEL

3602206 PILE SPLICZR
OTHER KEYWORDS: PILE, WOOD

.3929563 METHOD AND APPARATUS FOR TIGHTENING THE WATER-SUBMERGED JOINTS
BETVERN WALL-PORNING 9ELVINTS.OTHER KEYWORDS: PILE, SHEET a
PILrF, STEEL

3834168 SLIP-gOINTEm PILF AND DOLPHIF CONSTRUCTION
OTHER K.YWORDS: PILE DOLPHIN I PILESTEFL

3541104 RN7?OVABLP DOCK
OTHER KEYWORDS: PIRP, FIXED s PIR, mOBIr.E

3890794 tfETHOD OF R)PLACING PILING
OTHER KVYVORDS: PILE, CONCRETP PILE, STRUCTURE CONNEC"ION a
PIPE, WOOD ; STRUCTURE REPAIR
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3895471 METHOD AND APPARATUS FOR FORIfni ELONGATED BATTER PILING IF SITU
OTHER KEYW!ORDS: OFFSHORE CONSTRUCTION ; PILE PLACEMFNT ; PILESTEEL

3899891 POST-TENSIONED PRESTRESSED PILE ASSEMBLY
OTHER XF WORDS: PILE, CONCRETE ; PILE-DRIVING SHOE

3901042 REINFORCED CONCRETE PILE AND A METHOD OF MANUFACTURING SUCH A PILE
OTHER XE.YWORDS: PILE, CONCRETE

3924413 FITTINlGS AND THE LIKE FOR PIPE PILING
OTHER KEYWORDS; PILE-DRIVING SHOE ; PILE, STEEL

3931716 PILE SPLICE FOR CO:ICRETE AND STEEL PILES OF VARIOUS CO.VFIGURATION
OTHER KEYWORDS: PILZCONCRETE PILE, STEEL

3953981 CONNECTING COMPONENTS FOR PILES
OTHER KE!WORDS : PILE, CONCRETE

3 961491 PILE CONNECTING DEVICE
OTHER KEYWORDS: PILE, CONCRETE

3988899 PILE rOINER FOR CONNECTING THE ENDS OF CONCRETE PILES
AND ITS mfMBFRS. OTHER XE!WORDS: PILE, CONCRETE

3991581 PETHOD AND APPARATUS FOR HANDLING PILING AND Ar'CHORING
AN OFFSHORE TOVER.OTHER KEYWORDS: OFFSHORE PLATFR.f, FIXED a
OFFSHORE PLATFORM, LEG I PILE PLACEMENT

PILE, CONCRETF

3791154 MOORING STRUCTURE AND METHOD
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ; PILE DOLPHIN
PILE SECTION CONNECTION PILE STEEL

3820347 TAPERED PILES AND METHODS OF USING TAPERED PILES

3874181 HIGH LOAD CARRYING CAPACITY. FREEZE AND CRACX-PROOF
CONCRETE METAL PIL.lOTHER KEYWORDS. EMB.DHENT ANCHOR
ICE PROTECTION g PILE, STEEL

3881320 PILE INSTALLATION IN SUBMERGED BEARING STRATA
OTHER KEYWORDS: PILE FOOTING ; PILE-DRIVING SHOE ; PILE PLACEMENT

3890794 METHOD OF REPLACING PILING
OTHER KEYWORDS: PILE SECTION CONNECTION ; PILE, STRUCTURE CONNECTION
PIZZ, WOOD I STRUCTURE REPAIR

3899891 POST-TENSIONED PRESTRESSED PILE ASSEMBLY
OTHER XEYWORDS: PILE-DRIVING SHOE ; PILE SECTION CONNECTION

3901042 REINFORCED CONCRETE PILE AND A METHOD OF MANUFACTURING SUCH A PILE
OTHER XEYWORDS: PILE SECTION CONNECTION

3927533 UNDERWATER WALL STRUCTURE
OTHER KEYWORDS: BAR PROTECTION ; BREAKWATER, CONCRETE t GROIN
PILE, SHEET

3930373 REINFORCED CONCRETE PILE AND A METHOD OF MANUFACTURING SUCH A PILE

3931716 PILE SPLICE FOR CONCRETE AND STEEL PILES OF VARIOUS CONFIGURATION
OTHER KEYPORDS: PILE SECTION CONNECTION ;PIL, STEEL

3934422 PILE SPLICING APPARATUS AND METHOD
OTHER KEYWORDS: CONCRETE FORM PILE, WOOD STRUCTURE REPAIR
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3953981 CONNECTING COMPONENTS FOR PILES
OTHER KEYWORDS: PILE SECTION CONNECTION

3961491 PILE COUNECTING DEVICE
OTHER KEYWORDS: PILE SECTION CONNECTION

3984989 MEANS FOR PRODUCING SUBAQUEOUS AND OTHER CAST-IN-PLACE CONCRETE

STRUCTURES IN SITU.OTHER KEYWORDS: BREAKWATER, CONCRETE ;

CONCRETE FORM ; FABRIC MAT ; OFFSHORE CONSTRUCTION - SEAWALL;

STRUCTURE REPAIR

3988899 PILE JOINER FOR CONNECTIVG THE ENDS OF CONCRETE PILES

AND ITS MEMBERS.O.OTLER KEYWCRDS: PILE SECTION COcNECTION

3995438 METHOD FOR INCREASING THE LOAD CARRYING CAPACITY AND

PULL-OUT RESISTANCE OF HOLLOW PILE9.OTHER KEYWORDS:
EMBEDMENT ANCHOR & PILE$SHEET

PILZ, SHEET

3822557 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER VIBRATORY ; PILE DRIVERWATER JET

PILE-DRIVING SHOE P FILE, STEEL

3828563 METHOD AND APPARATUS FOR TIGHTENING THE WATEP-SUBMERGED JOINTS

BETWEEN WALL-FORMING ELEPENTS.OTHER KEYWORDS:

PILE SECTION CONNECTION , PILE, STEEL

3871181 METHOD OF FORMING AN EN7CLOSURE IN A BODY OF WATER
OTHER KEYWORDS: COFFERDAM OFFSHORE CONSTRUCTION

OFFSHORE PLATFORM, JACK UP : OFFSHORE STORAGE TANK EMERGENT
PILE STEEL

3889482 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER, VIBRATORY P PILE DRIVER, WATER JET

PILE-DRIVUIG SlOE ; PI? L$,TU

3927533 UNDERWATER WALL STRUCTURE
OTHER .XEZYWORDS: BAR PROTECTION ; BREAKWATER, CONCRETE ; GROIN

PIL9,CONCRETE

3995439 METHOD FOR INCREASING THE LOAD CARRYING CAPACITY
AND PULL-OUT RESISTANCE OF HOLLOW PILZS.OTHER KEYWORDS:
EMBEDMENT ANCHOR t PILECONCRETE

PILE, STEEL

3791154 MOORING STRUCTURE AND METHOD
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE & PILECONCRETE a
PILZ DOLPHIfN PZLE SEC?.iON COECIO0

3796056.H-PILE COMBINATION WITH PROJECTING PLATE MEANS

3796057 PILE SPLICER WITH RETAINING MEANS
OTHER KEYWORDS: PILE SECTION CONNECTION

3798067 STRUCTURAL METHOD AND APPARATUS
OTHER KEYWORDS: CONCRETE FORM t STRUCTURE REPAIR

3801205 SEA WALL CONSTRUCTION
OTHER KEYWORDS: CONCRETE BLOCX ; SEAWALL

3810363 PILE WITH REINFORCED LEADING END
OTHER KEYWORDS: PILE-DRIVING SHOE
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3817010 PILE DRIVfIlG METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION PILE DRIVER, WATER JET I
SEABED FOUNDATION I PILE FOOTING

3822557 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHER KEYWORDS: PILE DRIVER. VIBPATORY : PILE DRIVER, WATER JET
PILE-DRIVING SHOE I PILESHEET

3828563 i'F7HOD /ND APPARATUS FOP TIGHTEMlllG THE WATER-SUBMERGED JOITS
BETWEEN WALL-PORMING ELEMENTS.OTHER FEYVORDS:
PILE SECTION COINECTION PILE, SHEET

383U168 SLIP-J.2F PILE , DOLPHIi CONSTRUCTICN
OTHER KEYPORDS: PILE DOLPHIN I PILE SECTION CONNECTIO

3851490 CONSTRUCTION PILE HAVING FLUID INJECTION MEANS
OTHER KEYFORDS: PILE DRIVER, WATER JET

3852968 TORSION-MODE BREASrTING DOLPHI1 N
OTHER KEYWORDS: PILE DOLPHIN

3852971 PILE STRUCTURE
OTHER KEYWORDS: GROUTING ; PILE-DRIVING SHOE

3871181 METHOD OF FORMING AN ENCLOSURE IN A BODY OF WATER
OTHER KEYWORDS: COFFERDAM OFFSHORE CONSTRUCTION I
OFFSHORE PLATFORM, JACK UP g OFFSHORE STORAGE
TANK, EIfERGENT . PILE, SHEET

3874179 SUBMARINE OIL STORAGE TANK SYSTEM
OTHER KEYWORDS: OFFSHORE STORAGE TANK, SUBMERGED

3874181 HIGH LOAD CARRYING CAPACITY. FREEZE AND CRACK-PROOF

CONCRETE METAL PILE.OTHE7 KEYWORDS: EMBEDMENT ANCHOR

ICE PROTECTION * PILEjCONCRETE

3889482 JET SHEET AND CIRCULAR PILE WITH WATER HAMMER ASSIST
OTHIER KEY WORD5: PILE DRIVER, VIBRATORY s PILE DRIVER, WATER JET i
PILE-DRIVING SHOE P PILE, SHEET

3890795 KIT OF COMPONENTS AND A IfETROD OF PROTECTING STEEL PILING
OTHER KEYWORDS: COATING ; CORROSION PREVENTION

FROM CORROSION

3691845 WET ENVIRONMENT RADIOGRAPHY APPARATUS
OTHER KEYWORDS: IpSTRU1ENTRADIOISOTOPE I STRUCTURE INSPECTION

3895471 METHOD AND APPARATUS FOR FORMING ELONGATED RATTER PILING IN SITU
OTR. KEYWORDS: OFFSHORE CONSTRUCTION ;- PILE PLACEMENT
PILE SECTION CONNECTION

3924413 FITTINGS AND THE LIKE FOR PIPE PILING
OTHER KEYWORDS: PILP-DRIVIG SHOE I PILE SECTION CONfNECTIOrN

3931716 PILE SPrICE FOR COPCRETE AND STEL PILES OF VARIOUS CONFICURATION
OTHER KEYFIORDS: PILE, CONCRETE PILE SECTION COPERCTION

39396614 LARGE DIAIFETER TBUHLAR PILES AND THE BEDDING THREREOF
OTHER KEYWORDS: GROUTINO 9 PILE FOOTING ; SEA RED FOUNDATION

3939665 METHOD FOR PROTECTING METAL H-PILINO IN UNDERWATER NINYRONMENTS
AND PROTECTED N-PILING .OT ER KEYWORDS: COATING CORROSION PREVENTION
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3996757 APPARATUS FOR PROTECTING METALLIC STRUCTURAL ELEMENTS
AGAINST CORROSION.OTHER KEYWORDS: COATING ; CORROSION PREVENTION

PILE PROTECTION

PILE, STRUCTURE CONRECTIOn

3797258 Sgr.! TAKE-UP RING FOP PILT COrmECTIOq
O"RpR KEYWORDS: OFFSHORE PLATFORM, LEG

3811289 METHODS OF GROUTINZG OFFSHORE STRUCTURES
OTHER KEYWORDS: GROUTIrNG OFFSHORE CONSTRUCTION

3832857 PRESSURE GROUTING
OTHER KEYWORDS: GROUTING £ SEABED FOUNDATION

3838575 METHOD OF GROUTIJ7G OFFSHORE STRUCTURE
OTHER KEYWORDS: GROUTIN

3839872 METHOD OF SECURING A LARGE-DIAMETER TUBE TO A CASING UNDERWATER
OTHER KEYWORDS: GROUTING

3878687 GROUTING OF OFFSHORE STRUCTURES
OTHER KEYWORDS: GROUTING , OFFSHORE PLATFORM,LEG

3890794 '!ETHOD OF REPLACING PILING
OTHER KEYWORDS: PILE, CONCRETE ; PILE SECTION CONNECTION

PILE,WOOD I STRUCTURE REPAIR

3948056 MODULAR OFFSHORE STRUCTURE SYSTEM

OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM,LEG

PILE PLACEMENT

3967456 SEALING DEVICES
OTHER KEYWORDS: GROUTING

3987636 METHODS AND APPARATUS FOR ANCHORING A SUBMERGED STRUCTURE

TO A WATERBED.OTHER KEYWORDS: GROUTING ; OFFSHORE PLATFORM, fIXED
OFFSHORE PLATFORM LEG PILE fOOTING t SEABED FOUNDATION

RE28232 METHODS OF GROUTING OFFSHORE STRUCTURES
OTHER KEYWORDS: GROUTING ; OFFSHORE CONSTRUCTION

PILE WOOD

3802206 PILE SPLICER
OTHER KEYWORDS: PILE SECTION CONNECTION

3890794 METHOD OF REPLACING PILING
OTHER KEYWORDS: PILE CONCRETE ; PILE SECTION CONNECTION
PILE, STRUCTURE CONNECTION : STRUCTURE REPAIR

3934422 PILE SPLICING APPARATUS AND METHOD
OTHER KEYWORDS: CONCRETE FORM I PILECONCRETE . STRUCTURE REPAIR

3999399 PROTECTIVE GUARD MEANS FOR WOOD PILING AND A METHOD
OF INSTALLING SAME UNDER DRY VOREING CONDITIONS
OTHER KEYWORDS: COATING I COLLISION PROTECTION a FOULING PREVENTION
PIER FENDER ; PILE PROTICTION

POLLUTANT ABSORPTION

3183129 METHOD OF AND APPARATUS FOR THE RECOVERY OF OIL FROM WATER
OTHER KEYWORDS- POLLUTAN, MECHANICAL REMOVAL
POLLUTANT REMOVAL WATERCRAFT
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3783621 CONVERTIBLE BARRIER FOR SUBSTANCES FLOATING ON WATER
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3785972 CONTAINING AND REMOVING OIL SPILLS ON WATER
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3788984 METHOD OF RFU'OVIPI, OIL SPILLS

3791990 OIL ABSORPBET

3795315 CONTROL OF WATERBORNIE OIL SLICKS
OTHER KEY WORDS: POLLUTANT COLLECTIO17 ; POLLUTANT, SURFACE BARRIER

3800950 APPARATUS FOR RFmfOViNG OIL FROM WATER
OTHER KEYWORDS: POLLUTANT, MECHANICAL REHOVAL

3812968 DEVICE FOR RECOVERING FLOATING MATTER PROM WATER SURFACE
OTHER KEYWORDS: POLLUTANT, MECHANICAL REMOVAL &
POLLUTANT REMOVAL WATERCRAFT ; POLLUTANT, SUCTION REOVAL

3812973 COMPOSITION OF MATTER FOR CONTROLLING OIL POLLUTION
AND PREFERABLY OIL DISCHARGE IN WATER

3819514 OIL SPILL RECOVERY

3835049 OIL SPILL CONTROL

3843517 METHODS FOR ELIrtINATION OF OIL SLICKS

3844941 USE OF SULFUR FOR CONEATItG OIL SPILLS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SURFACE BARRIER

3855152 PREPARATION OF PERLITE-ASPRALT-FIBER COmPOSITIONS

FOR SEPARATING HYDROCARBONS FROM WATER

3869385 PROCESS FOR CONTAINING OIL SPILLS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3886067 PROCESS FOR CONTROLLING OIL SLICES

OTHER-KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3886070 METHOD FOR COMBATTING POLLUTION USING A CHROMIUM COMPLEX

3688766 OIL SORPTION MATERIAL

3890224 PROCESS FOR CONTROLLING SURFACE POLLUTANTS

3904528 PICK-UP ELEMENT FOR OIL CONTAMINANTS

3917526 FORAMINOUS COMPOSITION FOR REMOVAL OF OLEOPEILIC MATERIAL
FROM TIE SURFACE Of WATER

3928205 REMfOVAL OF FLOATING POLLUTANTS
OTHER XEYWORDS: POLLUTARM MECHANICAL REMOVAL

3929631 COMPOSITIONS AND SYSTEMS TO RECOVER OILS FROl AQUEOUS
AND SOLID SURFACES

3933632 REMIOVAL OF IMMISCIBLE FLUIDS FROM WATER SURFACES AND LAKE BEDS

3959134 OIL COLLECTION AGENTS AND THEIR USE IN CONTAINING OIL SLICKS

3960722 OIL ADSORBENT

OTHER KEXYWORDS: POLLUTANT, MECHANICAL REMOVAL
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3962083 APPARATUS AND METHOD FOR PROTECTING A SHORELINE
AGAINST CONTAMINATION FROM AN OIL SPILL
OTUER KEYWORDS: FAERIC fAT ; POLLUTART, MECHANICAL REMOVAL
WAVE ABSORBER BEACH

3966597 OIL OR ORGANIC SOLVENT-ABSORBENT

397650 METHOD AND A;P.4RATUS FOR REMOVi,7G CONTAMINANTS FROM THE SURFACE
OF A BODY OF WATER.OTHZR KEYWORDS: POLLUTANT COLLECTION
POLLUTANT, MECHANICAL REMOVAL

3977959 COCTAI,, fET AW.'D RIDDA?'CE OF OIL SPILLS

3986959 OIL SPILL APPARATUS
OTHER KFYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3990970 ABSORBENT PPODUCTS FOR HYDROCARBONS

3990975 RIGGING SYSTEMI FOR AN ENDLFSl OIL MOP
OTHER KEYWORDS: POLLUTANT MECHANICAL REMOVAL

3998060 BARRIER FOR WATER CARRIED POLLUTANTS
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

POLLUTANT COALESCENCE

3810835 PROCESS FOR TREATING OIL SLICKS USING CHEMICAL AGENTS
OTHEr7 KEYWORDS: POLLUTANT COLLECTION

3821109 METHOD FOR THE CONTROL OF OILS FLOATING ON WATER

3865722 CORONA DISCHARGE TREATMENT OF AN OIL SLICK

3919083 TREATMENT 07 FLOATING POLLUTANTS

3941694 PROCESS FOR REDUCING THE ADHERENCE O OIL TO SILICEOUS MATERIAL

POLLUTANT COLLECTION

3785159 ATtENUATION OF WATER WAVES AND CONTROL AND UTILIZATION
OF WAVE-INDUCED WATER MOVEMEITS.OTHER KEYWORDS: BREAKWATER, FLOATING
BREAXWATER, STEEL FRAME . POLLUTANT DISPERSION

POLLUTANT, SURFACE BARRIER . POWER, WAVE

3785496 OIL RECLAImING DrVICE FOR REMOVING OIL FROM THE SURFACE OF WATER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3788079 METHOD AND APPARATUS FOR COLLECTING A FLOATING LIQUID
OTHRR KEYWORDS: POLL IITANT, SUCTION REfOVAL
POLLUTANT, SURFACE BARRIER

3795315 CONTROL OP WATERBORNE OIL SLICKS
OTHER KEYWORDS: POLLUTANT ABSORPTION t POLLUTANT, SURFACE BARRIER

3796656 OIL SICK REMOVAL METHOD; SYST17f AND BAG THEREFOR
OTHER KEYWORDS: POLLUTAMT, MECHAICAL REMOVAL

3800542 FLOATING BOOM
OTHER KEYWORDS: POLLUTANT DEBRIS ; POLLUTANT SURFACE BARRIER

3803848 0014 ARRANGEMENT FOR CONFINING OIL
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER
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3804251 FLOATAGE COLLECTING APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3810835 PROCESS FOR TREATING OIL SLICKS USING CHEMICAL AGENTS
OTHER KEYWORDS: POLLUTANT COALESCENCE

3811325 APPARATUS FOR COLLECTING SURFACE PARTICLES ON BODY OF WATER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT ; SA1IPLER, SURFACE

3815751 OIL/WATER SEPARATION AND RECOVERY 3YSTE?4
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL ; POLLUTANT, SURFACE BARRIER

3820488 UNDERWATER SEWAGE COLLECTION SYSTEM FOR DOCKED BOATS
OTHER KEYWORDS: SHALL-CRAFT SERVICE STRUCTURE

3822789 OIL SKIMMER MODULE WITH FREE FLOATING WEIR TROUGH
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3823826 PROPELLING ARRANGEMENT FOR OIL AND GARBAGE SKIMMER CRAFT
OTHER KEYWORDS: POLLUTANT REMOVAL WA TERCRAFT

3844122 PROTECTED OFPSHORE STOPAGE FACILITY
OTHER KEYWORDS: BREAKFATER, CONCRETE
OFFSHORE STORAGE TANK, EIERGENT

3844941 USE OF SULEY.P. FOR COltPAT'D.G OIL SPILLS
OTHER KEYWORDS: POLLUTANT ADSORPTION , POLLUTANT, SURFACE BARRIER

3847815 SCOOP FOR COLLECTING A LAYER OF POLLUTIrC MATERIAL
ON WATER SURFACES. OTHER KEYWORDS: POLLUTANT, SUCTION REl.,OVAL

3847816 POLLUTION SUCTION WATER SWEEPER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3852965 FLOTATION TYPE WATER SWEEP BOO AND METHODS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3862902 DEVICE FOR RECEIVING WATER SURFACE FLOATING IMPURITIES
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3862904 BOAT FOR COLLECTING OIL SLICKS AND OTHER CONTAMINANTS

FROM THE SURFACE OP WATER.OTHER KEYWORDS: POLLUTANT DEBRIS
POLLU'ANT'REMOVAL WATERCRAFT ; POLrLUTANT, SUCTION REMOVAL
POLLUTANT, SURFACE BARRIER

3867817 OIL FENCE HAVING A LIMITED FLEXIBILITY
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3868824 MODULAR OIL CONTAINMENT Boom
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3875062 DEVICE FOR CLEANING WATER POLLUTED BY OIL
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3883433 COLLECTION AND RECOVERY SYSTEM FOR OIL SPILLS
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3884807 APPARATUS FOR SXIMfMING IN MULTI-PfHASE FLUID MEDIA
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3886750 OIL CONTAINUENT APPARATUS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3890234 OIL SEPARATION AND RECOVERY DEVgICE
OTHER KEYWORDS: POLLUTANT SUCTION REMOVAL
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3909417 DEVICE FOR DAMPING TIE SURGE OF WATER WAVES PARTICULARLY
FOR A FLOATING BODY DISIGNED TO CLEAN POLLUTED WATER
OTHER KEYWORDS: POLLUTANT REPOVAL WATE,?CRAFT

3922862 FLOATING COnrTAIaIH ViESSELS OR DAMS FOR TRAPPING L.QUID POLLUTANTS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3926812 FLOAZACF CONCEPTRATIC E,0U2'I,7T FOR NAUTICAL FLOATAGE

RECOVERY APPARATUS. OTHER KFYWORDS: POLLUTANT RE".OTAL WATERCRAFT
POLLUTANT. SURFACE BARRIER

392964. VATEPCPAPT FOP 5CAVEYCG2W OIL SPrLrAG?7
OTHER KEYWORDS: POLLUTANT REI

9
OVAL WATERCRAFT

3931740 APPARATUS FOR COLLECTING SURFACE PARTICLE ON BODY OF WATER
OTHER KEYWORDS: ISTRUPENT DEPLOYMENT . SAMPLER, SURFACE

3936371 OIL SEPARATION AND RECOVERY .'fETHOD
OTHER KEYWORDS: POLLUTANT, SUCTION REPOVAL

3939663 OIL FENCE HAVING DIRECTIOAL CONTROL DEVICE
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3951810 OIL SKIMMER MODULE WITH FREE FLOATING WEIR TROUGH
OTHER KEYWORDS: FCLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3957646 INSTALLATION FOR REMOfl7G POLLUTANTS FROM WATERWAYS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3962875 OIL PENCE HAVING A LIMITED FLZX.BILITY
OTHER KEYWORDS: POLLUTANT SL:PFCE BARRIER

3963617 RETRIEVAL IEANS FOR A FLOATING LIQUID SPILLING
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3966613 APPARATUS FOR SPILLING RETRIEVAL
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3966614 OIL SPILL CLEANUP SYSTElM
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

POLLUTANIT, SUCTION REMOVAL

3973406 CON1TAINMIENT BOOM
OTHER KEZWORDS: POLLUTANT, SURFACE BARRIER

3976570 METHOD ArD APPARATUS FOR REMfOIRNG CONTAMINANTS FROM THE SURFACE OF

A BODY OP VATIR.OTNER KEYWORDS: POLLUTANT ABSORPTION a
POLLUTANT, MECNANICAL REMOVAL

3979291 OIL BOOM AND MFTHO OF SKIMINIPG FLOATING OIL FROm TR SURFACE
OF A BODY OF VATER.OTRER XEYWORDS: POLLUTANT, SUCTIOR REMOVAL ;
POLLUTANT, StYRFACP BARRIEP

398115 ,YSTrf POp RECOVERING PFTTROLrU? FLUIDS FROM UNDERWATER FISSURES
OTHER KEYWORDS: POLLUTAN7, SUEPPRGED BARRIER

3986959 OIL SPILL APPARATUS
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT REMOVAL WATERCRAFT
POLLTANT, SUCTION REMOVAI

3999566 METHOD AND APPARATUS FOR DISCHARINO OVERBOARD EXCESS WATER

FRON lOPPER Of lOPPIR SUCTZON DREDGER OR BARGE OR SCOW

OTHER KEYWORDS: DREDGE, SUCTION 3 DREDGE-SPOIL TRANSPORT a
HOPPER BARGE
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RE28978 FAIL-SAFE SURSEA FLUID TRANSPORTATION SYSTEM
OTHER KEYWOPS: POLLUTANT, SUBMERGED BARRIER
SEABED OIL, PROCESS STRUCTURE

POLLUTANT DEBRIS

3800542 FLOATING BOnM
OTHn,? K.YWORDS: POLLUTANZT COLLECTION ; POLLUTANT, SURFACE BARRIER

3852964 FLOATING ANTI-POLLUTION DEVICF
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIEP

386290U 301T ?OR COLLECTIiE OIL SLICKS AID OT°F!? COrnTArIRA?'TS

FROM THF SURFACE OF WATER.OTHER KEYWOPPS: POLLUTANT COLLECTION
POLLUTANT REMOVAL WATERCRAFT . POLLUTANT, SUCTION RV4OVAL *

POLLUTANT, ST'RACP BARRIER 

3928206 APPAPATUS FflR -T7E COLLPCT2Or! OF BUOYANT FOPIGE MA'TE'R
OTHER KEYWORDS: POLLUTANT, M.!CPAEICAL REMOVAL
POLLUTANT REMOVAL WA "ERCRAFT

POLLUTANT DISPERSIOr

3785159 ATTENUATION OF WATER WAVES ArD CONTROL AND UTILIZATION

OF WA V,-INDUCED WA T! R MOVEMENTS. OTH R KEYWORDS:
BRFAKWATFR, FLOATIC ; BREAKWATER, STEEL FRAME .
POLLUTANT COLLECTION a POLLUTANT, SURFACE BARRIER ; POWER, WAVE

3793218 OIL SLICK DISPERSANT AND METHOD

3959127 BIODEGRADATION OF OIL ON WATER SURFACES

3975784 MARINE STRUCTURE
OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE PROPULSION

OFFSHORE PLATFORM ANCHOR ; OFFSHORS PLATFORM, FLOATING
SEABED PIPELINE PLACEMENT a SEABED TRENCHER

3996134 MtETHOD OF DISPRSIrNG OIL IN WATER

3998733 DETERGENT COMPOSITION FOR DISPERSING OIL SPILLS

POLLUTANT MEASUREMENT

3783284 METHOD AND APPARATUS FOR DETECTION OF PETROLEUM PRODUCTS
OTHER KEYWORDS: INS'"RUMENT, AIRBORNE . INSTRUMENT, LASER

3800219 METHOD AND APPARATUS FOR DETECTING OIL POLLUTION IN WATER
OTHER KEYWORDS: BUOY, INSTRUMENTED

3852997 METHOD AND APPARATUS FOR MONITORING POrLUTION OF NATURAL WATERS

3871228 PERMEABLE MEMBRANE GAS SATUROMETER

3885418 METHOD AND APPARATUS FOR DETECTING THE PRESENCE OF AN OI.: SLICK

ON A WATER SURFACI.OTHER KEYWORDS: BUOY, INSTRUMENTED

3899213 AIRBORNE LASER REMOTE SENSING SYSTEM FOR THE DETECTION

AID IDEITIFICATION OF OIL SPIZZS.OTfER KEYWORDS:
INSTRUMENT, AIRBORNE i INSTRUMENT, LASER

) 1 J38i WATEN QUALITY DETERMINATION APPARATUS

i1: 4,F '7:.L-sPILt. DETECTION SYSTEM
I7fEF KEYWORDS: BUOY, INSTRUMENTED POLLUTANT, MECHANICAL REMOVAL
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3955421 PERIPHYTON SAMPLER FOR WATER QUALITY MONITORING
OTHER KEYWORDS: SAMPLER, BIOTA

3988932 OIL SLICK SAMPLING APPARATUS AND METHOD
OTHER KEYWORDS: SAIUPLER, SURFACE

POLLUTANT REMOVAL WATERCRAFT

3783129 METHOD OF AND APPARATUS FOR THE RECOVERY OF OIL FROM WATER
OTHER KEYWORDS: POLLUTANT ABSORPTION . POLLUTAN;T, MECHANICAL RE"!OVAL

3785496 OIL RECLAI!ING DEVICE ?OR REfOVING OIL PROM THE SURFACE OF WATER
OTHER KEYWORDS: POLLUTANT COLLECTION g POLLUTANT SUCTION REMOVAL

3788481 METHOD FOR THE EL:MINATION AND POSSIBLE RECOVER!

OF THE FLOATING POLLUTING SUBSAICESI MINERAL OILS
IN PARTICULAR, PROM SHEETS OF WATER AND BOAT PITTED TO THIS AIM
OTHER KEYWORDS: POLLUTANT SUCTION REMOVAL

3789988 APPARATUS FOR REMOVING SURFACE POLLUTANTS FROM WATER
AND OTHER LIQUIDS. OTHER KEYWORDS: POLLUTANT, SUCTION RE1IOVAL

3794175 OIL RECOVERY APPARATUS
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3800951 APPARATUS FOR RE1lOVING A SUBSTANCE FLOATING AS A LAYER
ON THE SURFACE OF A BODY OF LIQUID.OTHER KEYWORDS:
POLLUTANT, SUCTION REMOVAL

3804251 FLOATAGE COLLECTI.'G APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT COLLECTION

3812968 DEVICE FOR.RECOVERING FLOATING MATTER FROM WATER SURFACE
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT, MECHANICAL REMOVAL
POLLUTANT, SUCTION REMOVAL

3815751 OIL/WATER SEPARATION AND RECOVERY SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REMfOVAL
POLLUTANT, SURFACE BARRIER

3823828 PROPELLING ARRANGEMENT FOR OIL AND GARBAGE SK17IMER CRAFT
OTHER KEYWORDS: POLLUTANT COLLECTION

3844944 APPARATUS AND METHODS FOR EFFECTING SEPARATIONS

3847816 POLLUTION SUCTION WATER SWEEPER
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REMOVAL

3860519 OIL SLICK SKIMMER
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3862537 MECHANICAL ELIMINATION OF AQUATIC GROWTHS
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL - WATER PLANT REMOVAL

3862902 DEVICE FOR RECEIVING WATER SURFACE FLOATING IMPURITIES
OTHER KEYWORDS: POLLUTANT COLLECTION

3862904 BOAT FOR COLLECTING OIL SLICKS AND OTHER CONTAMINANTS
FROM TE SURFACE OF WATER.OTHER KEYWORDS: POLLUTANT COLLECTION
POLLUTANT DEBRIS I POLUTANT, SUCTION REMOVAL 
POLLUTA NT, SURFACE BARRIER

388807 APPARATUS FOR KIMMINa IN lULTI-PHASE FLUID MEDIA
OTHER EYWORDSt POLLUTANT COLLECTION
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3886067 PROCESS FOR CONTROLLING OIL SLICKS
OTHER KEYWORDS: POLLUTANT ABSORPTION

3907685 BELT DEVICE FOR COLLECTING FLOATING MATTER FROM WATER SURFACE

OTHER KEYWORDS: POLLUTANT, MECHANICAL REMIOVAL

3909416 METHOD ANiD APPARATUS 'FOR SEPARATING LIQUIDS OF DIFFERENT SPECIFIC
GRAVITTES FROM A MIXTURE OF TE SAME.OTHER KEYWORDS:
POLLUTANT, SUCTION RE'OVAL

3909417 DEVICE FOR DAPING THE SURGE OF WATER WAVES PARTICULARLY

FOR A FLOATING BODY DESIGNED TO CLEAN POLLUTED WATER

OTHER KEYWORDS: POLLUTANT COLLECTION

3915864 VESSEL FOR RENOVING LIOUID CONTAMINANTS FROM THE SURFACE

OF A WATER BODY. OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3922225 SEA-WATER OIL SPILL CLEAVING SYSTEN
OTHER KEYWORDS: POLLUTANT, SUCTION REMGVAL

3923661 OIL SKI.MER WITH LEAD FLOAT AND HINGED WEIR
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3926812 FLOATAGE CONCENTRATING EQUIPMENT FOR NAUTICAL FLOATAGE

RECOVERY APPARATUS. OTHE KEYWORDS: POLLUTANT COLLECTION

POLLUTANT, SURFACE BARRIER

3928206 APPARATUS FOR THE COLLECTION OF BUOYANT FOREIGN MATTER
OTHER KEYWORDS: POLLUTANT DEBRIS ; POLLUTAT, MECHANICAL REMOVAL

3929644 WATERCRAFT FOR SCAVENGING OIL SPILLAGE
OTHER KEYWORDS: POLLUTANT COLLECTION

3947360 ENVIPO1H7ENT PROTECTIVE OIL SKIMMING AND REMOVAL APPARATUS
OTHER KEYWORDS: POLLUTANT, MEC.HANICAL REMTOVAL

3951810 OIL SE!MfER MODULE WITH FREE FLOATING WEIR TROUGH
OTHER KEYWORDS: POLLUTAFT COLLECTION ; POLLUTANT, SUCTION REMOVAL

3957646 INSTALLATION FOR REMOVING POLLUTANTS FROM WATERWAYS
OTHER KEYWORDS: POLLUTANT COLLECTION

3959136 OIL SPILL CLEANUP METHOD AND APPARATUS
OTHER KEYWORDS: POLLUTANT MECHANICAL REMOVAL

3966613 APPARATUS FOR SPILLING RETRIEVAL
OTHER KEYWORDS: POLLUTANT COLLECTION

1966614 OIL SPILL CLEANUP SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT SUCTION REMOVAL

3966615 OIL COLLECTION BARGE
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3968041 APPARATUS FOR COLLECTING OIL SLICK FROM A BODY OF WATER
OTHER KEYWORDS: POLLUTANT, MECHANICAL REMOVAL

3971720 OIL FENCE
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3980559 IIETHOD AND AN APPARATUS FOR COLLECTING SUBSTANCES AND OBgECTS
ON A LIQUID SURFACE.OTHER KEYWORDS: POLLUTANT, MECHANICAL REMOVAL

3986959 OIL SPILL APPARATUS
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT COLLECTION
POLLUTANT, SUCTION REMOVAL
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3992292 UOVING BELT-TYPE OIL SKIMHER WITH PROPULSION INDUCED FLOW;

METHOD AND APPARATUS. OTHER KEYWORDS: POLLUTANT, MECHANICAL REfOVAL

POLLUTANT ECANIClL REMOVAL

3783129 PFTHOD OF AND APPARATUS FOR THE RECOVERY OF OIL FROM WATER
OTYER KEYPORDS: POLL TANT AF.ORPTIOfl ; POLLUTANT REMOVAL VATERCEAFT

3796656 OIL SLICK REMOVAL METHOD. SYSTEM AND BAG THEREFOR
OTHFR KEYWORDS: POLLUTANT COLLRCTION

3800950 APPARATUS FC R7.'OYI;,'G CIL PPOI! WAFR
OTHER KEYWORDS: POLLUTANT ABSORPTION

3812968 DEVICE FOR RECOVERING FLOATING MATTER FROM WATER SURFACE
OTHER KEY41ORDS: POLLUTANT ABSORPTION ; POLLUTANT REMOVAL WATERCRAFT £
POLLUTAN7, SUCTION REMOVAL

3817385 METHOD AND A DEVICE FOR COLLECTING SUBSTANCES FLOATING

IN A LIQUID SURFACE

3838775 DEVICE FOR COLLECTING LOOSE MATERIAL FROI! A SURFACE,

PARTICULARLY OIL FLOATING ON WATER

3865730 OIL SPILL CLEANUP

3905902 RECOVERY OF OIL AND OIL-SOLUBLE CONTAMINANTS

FROM THE SURFACE OF WATER

3907695 BELT DEVICE FOR COLLECTING FLOATING MATTER FROM WATER SURFACE
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3912635 DEVICE FOR RECOVERING POLLUTING PRODUCTS SPREAD
OVER THE WATER SURFACE, IN PARTICULAR OIL PRODUCTS

3916674 OIL-SPILL DETECTION SYSTEM
OTHER KEYWORDS: BUOY INSTRUMENTED . POLLUTANT MEASUREMENT

3928205 REMOVAL OF FLOATING POLLUTANTS
OTHER KEYWORDS: POLLUTANT ABSORPTION

3928206 APPARATUS FOR THE COLLECTION OF BUOYANT FOREIGN MATTER
OTHER KEYWORDS: POLLUTANT DEBRIS ; POLLUTANT REMOVAL WATERCRAFT

39U7360 ENVIRONMENT PROTECTIVE OIL SKIMMING AND REMOVAL APPARATUS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3959136 OIL SPILL CLEANUP METHOD AND APPARATUS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3960722 OIL ADSORBENT
OTHER KEYWORDS: POLLUTANT ABSORPTION

3962083 APPARATUS AND METHOD FOR PROTECTING A SHORELINE

AGAINST CONTAMINATION FROM AN OIL SPILL.OTHER KEYWORDS: FABRIC MAT
POLLUTANT ABSORPTION ; WAVE ABSORBER BEACH

396801 APPARATUS FOR COLLECTING OIL SLICK FROM A BODY OF WATER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3976570 METHOD AND APPARATUS FOR REMOVING CONTAMINANTS FROM TE SURFACE
OF A BODY OF WATER.OTHER KEZWORDS: POLLUTANT ABSORPTION
POLLUTANT COLLECTION
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3980559 METHOD AND AN APPARATUS FOR COLLECTING SUBSTANCES AND OBJECTS

ON A LIQUID SURFACE.OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3990975 RIGGING SYSTEM FOR AN ENDLESS OIL MOP
OTHER KEYWORDS: POLLUTANT ABSORPTION

3992292 MOVING BELT-TYPE OIL SKIMMER WITH PROPULSION INDUCED FLOW.

METHOD AND APPARATUS.OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

POLLUTANT, SUBVERGED BARRIER

3879951 UNDERWATER DRILLING POLLUTION CONTROL CURTAIN

3981154 SYSTEM FOR RECOVERING PETROLEUM FLUIDS FROM UNDERWATER FISSURES
OTHER KEYWORDS: POLLUTANT COLLECTION

3984987 SILT AND POLLUTION CONTROL FOR MARINE FACILITY
OTHER KEYWORDS: CHANNEL PROTECTION . PIERFIXED

POLLUTANT, SURFACE BARRIER

RE28978 FAIL-SAFE SUBSEA FLUID TRANSPORTATION SYSTEl!

OTHER KEYWORDS: POLLUTANT COLLECTION ; SEABED OIL, PROCESS STRUCTURE

POLLUTANT SUCTION REMOVAL

3782553 LIGHT L(If'!P SKIMMT, R

3784013 MULTI-UNIT APPARATUS FOR COLLECTING OIL FROM THE SURFACE

OF A BODY OF WATER

3785496 OIL RECLArIfUN DEVICE FOR .REMOVING OIL FROM THE SURFACE OF WATER
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT

3788079 METHOD AND APPARATUS FOR COLLFCTING A FLOATING LIQUID
OTHER KEYWORDS: POLLUTANT COLLECTION ;POLLUTANT, SURFACE BARRIER

3786481 METHOD FOR THE ELImrNATION AND POSSIBLE RECOVERY OF THE FLOATING
POLLUTING SUBSTANCES. NIRERAL OILS IN PARTICULAR. FROM SHEETS OF
WATER AND BOAT FITTED TO THIS AIM. OTHER KEYWORDS:

POLLUTANT REMOVAL WATERCRAFT

3789988 APPARATUS FOR REMOVING SURFACE POLLUTANTS FROM WATER
AND OTHER LIQUIDS.OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3794175 OIL RECOVERY APPARATUS
OTHER KEYWORDS: POLLUTANT RrMIOVAL WATERCRAFT

3800951 APPARATUS FOR REiOVING A SUBSTANCE FLOATING AS A LAYER

ON THE SURFACE OF A BODY OF LIQUID.OTHER KEYWORDS:
POLLUTANT REMOVAL WATERCRAFT

3812968 DEVICE FOR RECOVERING FLOATING HATTER FROM WATER SURFACE
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT MECHANICAL REMOVAL
POLLUTANT REMfOVALA WA TNCRAFT

3815751 OIL/WATER SFPARATION AND RECOVERY SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION I POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SURFACE BARRIR

3822789 OIL SKIMMER MODULE WITH FREE FLOATING WEIR TROUGH
OTHER KEYWORDS: POLLUTANT COLLECTION

3830370 MOTION DECOUPLED SKIMMER FOP REMOVING OIL FRON THE SURFACE

OF CALM OR DISTURDED VATENR.OTRR KEYWORDS: PUMP
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3831756 SURFACE TENSION METHOD OF AND APPARATUS

FOR SEPARATING IMMISCIBLE LIQUIDS

3836004 APPARATUS FOR RECOVERING OIL SUBSTANCES FROM THE SURFACE
OF A BODY OF WATER

3847915 SCOOP FOR COLLECTING A LAYER OF POLLUTING MATFRIAL ON WATER SURFACES
OTHER KEYWOPDS: POLLUTANT COLLECTION

.3847816 POLLUTION SUCTION WATER SWEEPER
OTHER KEYWORDS: POLLUTANT COLLECTION . POLLUTANT REMOVAL WATE RCRAFT

3960519 OIL SLICK SKIMMER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3862537 MECHANICAL ELIMIINATION OF AQUATIC GROWTHS
OTHER KEYWORDS: POLLUTANT REfOVAL WATERCRAFT ; WATER PLANT REMOVAL

3862904 BOAT FOR COLLECTING OIL SLICKS AND OTHER CONTAIIINANTS

FROM THE SURFACE OF WATER.OTHER KEYWORDS: POLLUTANT COLLECTION
POLLUTANT DEBRIS i POLLUTANT REMOVAL WATERCRAFT
POLLUTANT.- SURFACE BARRIER

3875062 DEVICE FOR CLEANING WATER POLLUTED BY OIL
OT.! ER KEYWORDS: POLLUTANT COLLECTION

3880758 OIL COLLECTION DEVICE
OTHER KEYWORDS: PUMP

3893433 COLLECTION AND RECOVERY SYSTE! FOR OIL SPILLS
OTHER KEYWORDS: POLLUTANT COLLECTION

3990234 OIL SEPARATION AND RECOVERY DEVICE

OTHER KEYWORDS: POLLUTANT COLLECTION

3907684 ROTARY OIL RECOVERY DEVICE WITH NON-INTFGRAL COLLECTING HEAD

3909416 METHOD AND APPARATUS FOR SEPARATING LIQUIDS OF DIFFERENT SPECIFIC
GRAVITIES FROM A MIZTURE OF THE SAME. OTHER KEYWORDS:

POLLUTANT REMOVAL WATERCRAFT

3915864 VESSEL FOR REMOVING zIoUID CONTAMINANTS FROM TE SURFACE

OF A WATER BOD7bOTHER XEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3922225 SEA-WATER OIL SPILL CLEANING SYSTEM
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3923661 OIL SKIMMER WITH LEAD FLOAT AND HINGED WEIR
OTHER EYWORDSs POLLUTANT REMOVAL WATERCRAFT

3936377 Oi SEPARATION AND RECOVERY METHOD
OTHER KEYWORDS: POLLUTANT COLLECTION

3951810 OIL SKIMER MODULE WITH FREE FLOATING WEIR TROUGH
OTHER KEYWORDS: POLLUTANT COLLECTION & POLLUTANT REMOVAL WATERCRAFT

3958521 DEEP SEA TANK AND SEAPORT SYSTE
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE
OFFSHORE PLATPORM, PIED POLLUTANT, SURFACE DARRIZE

3966614 OIL SPILL CLEANUP SYSTEM!
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT

3966615 OIL COLLECTION BARGE
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
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3979291 OIL BOOM AND PETHOD OF SKIm'uING FLOATING OIL FRO! THE SURFACE
OF A BODY OF WATER.OTHER KEYWORDS: POLLUTANT COLLECTION
POLLUTANT SURFACE BARRIER

3983034 APPARATUS AND MET.OD OF REMOVING DEBRIS FLOATING ON A BODY OF WATER

3986959 OIL SPILL APPARATUS
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT COLLECTION
POLLUTANT REMOVAL WATERCRAFT

POLLUTANT, SURFAC, BARRIER

3783621 CONVERTIBLE BARRIER FOR SUBSTAX.CES FLOATING ON WATER
OTHER KEYWORDS: POLLUTANT ABSORPTION

3783622 METHOD AND SYSTEMf FOR THE CONTAINMENT AND SALVAGE OF CHEMICALS
AND OILS AT SEA

3785159 ATTENUATION OF WATER WAVES AND CONTROL AND UTILIZATION
OF WAVE-INDUCED WATER MOVE!ENTS.OTHER KEYWORDS: BREAKWATER. FLOATING
BREAKWATER, STEEL FRAME I POLLUTANT COLLECTION i POLLUTANT
DISPERSION ; POWER, WAVE

3785972 CONTAINING AND REMOVING OIL SPILLS ON WATER
OTHER KEYWORDS: POLLUTANT ABSORPTION

3786637 OIL PENCE

3788079 METHOD AND APPARATUS FOR COLLECTING A FLOATING LIQUID
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REMOVAL

3792589 FLOATING BARRIER

3795315 CONTROL OF WATERBORNE OIL SLICKS
OTHER KEYWORDS: POLLUTANT ABSORPTION POLLUTANT COLLECTION

3798911 FLOATABLE BOOM STRUCTURE

3800542 FLOATING BOOM
OTHER -KEYWORDS: POLLUTANT COLLECTION POLLUTANT DEBRIS

3802201 ROUGH WATER BARRIER

3803848 BOOM ARRANGEMENT FOR CONFINING OIL
OTHER KEYWORDS. POLLUTANT COLLECTION

3807177 FLOATING BOOM STRUCTURES

3807178 FLOATING BOOM

3811285 FLOATING ANTI-POLLUTION BARRIER DEVICE

3815751 OIL/WATER SEPARATION AND RECOVERY SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT SUCTION REMOVAL

3818708 FLOATING BARRIER

3839869 BOOM AS A BARRIER FOR OIL SLICKS AND TER LIKE ON THE SURFACE OF WATER

3039870 OFF-SHORE OIL WELL LEAKAGE CONFINER

3844941 USE OF SULFUR FOR COMBATING OIL SPILLS
OTHER KEYWORDS: POLLUTANT ABSORPTION a POLLUTANT COLLECTION

38817 SELF-RIGHTING FLOATING BOOMS
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3849989 INFLATABLE BARRIER FOR SUBSTANCES FLOATING ON WATER

3852964 FLOATING ANTI-POLLUTION DEVICE
OTHER KEYWORDS% POLLUTANT DEBRIS

3852965 FLOTATION TYPE WATER SWEEP BOOM AND METHODS
OTHER KEYWORDS: POLLUTANT COLLECTION

3859796 SUBMERSIBLE OIL BOOM

3859797 OIL BOOM

386290" BOAT FOR COLLECTING OIL SLICKS AND OTPER CONTAMINANTS
PROM TE SURFACE OF VATER.OTHER KEYWORDS: POLLUTANT COLLECTION

POLLUTANT DEBRIS a POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3867817 OIL FENCE HAVING A LIMITED FLEXIBILITY
OTHER KEYWORDS: POLLUTANT COLLECTION

3868824 MODULAR OIL CONTAINMENT BOOM
OTHER KEYWORDS: POLLUTANT COLLECTION

3869385 PROCESS FOR CONTAINING OIL SPILLS
OTHER KEYWORDS: POLLUTANT ABSORPTION

3882682 FLOATING BOOM WITH DEMOUNTABLE FLOATS
3886750 OIL CONTAINMENT APPARATUS

OTHER KEYWORDS: POLLUTANT COLLECTION

3888086 FLOATING BOOM

3903701 FLOATING BOOM

3906732 SHIPSIDE OIL BARRIER SEAL

3919847 FLOATING ANTI-POLLUTION BARRIER

3921407 OIL SPILL CONTAINING BOOM

3922860 FLOATING BOOM HAVING ROTATABLE FLOAT ELEMENTS

3922861 FLOATING MARINE BARRAGE

3922862 FLOATING CONTAINING VESSELS OR DAMS FOR TRAPPING LIQUID POLLUTANTS
OTHER KEYWORDS: POLLUTANT COLLECTION

3924412 OIL CONTAINMENT BOOM

3925991 FLOATING OIL PENCE

3926812 FLOATAGE CONCENTRATING EQUIPMENT FOR NAUTICAL PLOATAGZ
RECOVERY APPARAfUS.OTHER KEYWORDS: POLLUTANT COLLECTION a
POLLUTANT REMOVAL WATERCRAFT

3939663 OIL PENCE RAVING DIRECTIONAL CONTROL DEVICE

OTHER KEYWORDS: POLLUTANT COLLECTION

3943720 FLOATING OIL BARRIER

3958521 DEEP SEA TANK AND SEAPORT SYSTE
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE a
OPPSHORE PLATFORm, FIXED POLLUTANT. SUCTION REMOVAL

3962875 OIL FENCE HAVING A LIMITED FLEZIBILITY
OTHER KEYWORDS: POLLUTANT COLLECTION
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3963617 RETRIEVAL MEANS FOR A FLOATING LIQUID SPILLING
OTHER KEYWORDS: POLLUTANT COLLECTION

3971220 OIL FENCE
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3973406 CONTAINMENT BOOM
OTHER KEYWORDS: POLLUTANT COLLECTION

3979291 OIL BOOM AND METHOD OF SKIUMIO FLOATING OIL FROM THE SURFACE

OF A BODY OF WATER.OTHER KEYWORDS: POLLUTANT COLLECTION
POLLUTANT, SUCTION REMOVAL

39864987 SILT AND POLLUTION CONTROL FOR MARINE FACILITY
OTHER KEYWORDS: CHANNEL PROTECTION ; PIER, FIXED
POLLUTAN SUBMERGED BARRIER

"3998060 BARRIER FOR WATER CARRIED POLLUTANTS
OTHER KEYWORDS: POLLUTANT ABSORPTION

RE28966 SYSTEM AND BARRIER FOR CONTAINING AN OIL SPILL

POWER, SUBMERGED SOURCE

3805515 MODULARIZED SFA POWER ELECTRICAL GENERATOR PLANT
OTHPER KEYWORDS: ELECTRICAL GEPERAT'R

3808445 WAVE OPERATED POWER PLANT
OTHER KEYWORDS: ELECTRICAL GENERATOR , POWER, WAVE

3824797 EVACUATED TUBE WATER HAMMER PILE DRIVING
OTHER KEYWORDS: OFFSHORE CONSTRUCTION - PILE DRIVER, IMPACT

3942917 PUMPED EVACUATED TUBE WATER HAMMER PILE DRIVER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION - PILE DRIVER, IMPACT

3896622 MOBILE POWER GENERATION DEVICE EMPLOYING TROPICAL WATER THERMOCLINE
OTHER ZEYWORDS: ELECTRICAL GENERATOR

3918827 FUEL LESS WATER PRESSURE MACHINE

3927330 WATER POWER MACHINE AND UNDER SEA. UNDER WATER GENERATOR STATION
OTHER KEYWORDS: ELECTRICAL GENERATOR 1 POWER, TIDE
SEABED FOUNDATION

3967449 OCEAN THERMAL GRADIE :' POWER PLANT

3967675 METHOD AND DEVICE FOR EXPLOITING THE GEOTHERMAL ENERGY
IN A SUBMARINE VOLCAIO.OTHER KEYWORDS: OFFSHORE CONSTRUCTION";
OFFSHORE PLATFORM FIXED

3992881 APPARATUS TO GENERATE HIGH PRESSURE AIR FROM WATER

3994134 APPARATUS FOR POWER GENERATION IN DEEP SEAWATER
OTHER KEYWORDS: ELECTRICAL GENERATOR

3995160 METHOD AND APPARATUS FOR OBTAINING ELECTRICAL POWER FROM SEA WATER
OTHER KEYWORDS: ELECTRICAL GENERATOR ; OFFSHORE PLATFORM FLOATING

PONER, TIDE

3892320"TIDE ENERGY CONVERSION DEVICE
OTHER KEYWORDS: ELECTRICAL GENERATOR ; TIDAL INLET

3887817 POWER GENERATING DEVICE
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3911287 WAVE DRIVEN POWER GENERATORS
OTHER KEYWORDS: POWER, WAVE

3918261 WAVE AND TIDE 1OTOR
OTHER KEYWORDS: POWER, WAVE

3927330 WATER POWER MACHINE AND UNDER SEA, UNDER WATER GENERATOR STATION
OTHER XEYWORDS: ELECTRICAL GENERATOR POWER, SUBMERGED SOURCE

SEABED FOUNDATION

3959663 TIDE-POWERED ELECTRICAL GENERATOR
OTHER KEYWORDS: ELECTRICAL GENERATOR

3973864 TIDE MOTOR

3988592 ELECTRICAL GENERATING SYSTEM
OTHER KEYWORDS: ELECTRICAL GENERATOR POWER, WAVE ; PUMP

3993913 TIDEWATER POWER SYSTEM
OTHER KEYWORDS: CHANNEL BARRIER ; ELECTRICAL GENERATOR i

TIDAL ESTUARY WATER LEVEL
POWER, WAVE

3783302 APPARATUS AND METHOD FOR CONVERTING WAVE ENERGY

INTO ELECTRICAL ENERGY.OTHER KEYWORDS: ELECTRICAL GE1:ERATOR

3785159 ATTE:;UATION OF WATER WAVES AND CONTROL AND UTILIZATION
OF WAVE-INDUCED WATER MOVEMENTS.OTHER KEYWORDS: BREAKWATER, FLOATING

BREAKWATER, STEEL FRAME ; POLLUTANT COLT CTION I POLLUTANT

DISPERSION ; POLLUTANT, SURFACE BARRIER

3808445 WAVE OPERATED POWER PLANT
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWER, SUBMERG.ED SOURCE

3817662 WAVE MOTOR
OTHER KEYWORDS: PUMP

3819703 WAVE ENERGY CONVERTER ARRAY

3918704 APPARATUS FOR CON1VERTING THE ENERGY OF OCEAN WAVES

3828557 ELECTRIC GENERATING APPARATUS CONVERTING THE PUrING ACTION

OF WAVES INTO ELECTRICAL POVER.OTHER KEYWORDS: ELECTRICAL GENERATOR

3870893 WAVE OPERATED POWER PLANT
OTHER KEYWORDS: ELECTRICAL GENERATOR

3872819 WAVE-ACTUATED HORIZONTAL ARRAY STRETCHER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

3879950 SPECIAL POWER GENERATING UNIT riSING COMPRESSED AIR PRODUCED
BY OCEAN WAS Y.TOGETHER Wrr SUPER-HEATED STEAIT.OTHER KEYWORDS:

ELECTRICAL GENERATOR ; OFFSHORE PLATFORM, FIXED ; PUMP

3883261 POWER MEANS

3094241 WAVE ACTION POWER SOURCE

3896625 POWER CONVERSION APPARATUS FOR UTILIZING THE FORCE OF WAVES

3098471 ELECTRIC GENERATOR RESPONSIVE TO WAVES IN BODIES OF WATER
OTHER KEYWORDS: ELECTRICAL GENERATOR

3911287 WAVE DRIVEN POWER GENERATORS
OTHER KEYWORDS: POWER, TIDE
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3912938 ELECTRICAL STATIONS OPERATED BY WAVES
OTHER KEYWORDS: ELECTRICAL GENERATOR ; OFFSHORE PLATFORM, FLOATING

3918260 WAVED-POWERED DRIVING APPARATUS
OTHER KEYWORDS: BUOY 1OORING SYSTEM

3918261 WAVE AND TIDE MOTOR
OTHER KEYWORDS: POWSR, TIDE

3922739 APPARATUS FOR CONVzNTING SEA WAVE ENERGY INTO ELECTRICAL ENERGY
OTHER KEYWORDS: BUOY, INSTRUMENTED t ELECTRICAL GENERATOR
INSTRUMENT POWER SUPPLY

3928967 APPARATUS AND METHOD FOR EXTRACTING WAVE ENERGY
OTHER KEYWORDS: ELECTRICAL GENERATOR & PUMP

3930168 WAVE-ACTION POWER APPARATUS
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; PUfP

3957398 WAVE ENERGIZED PUMP
OTHER KEYWORDS: PUHP

3961863 WATER ACTION POWERED PUMP
OTHER KEYWORDS: PUMP

3964264 WAVE-ACTIOH U;D:RSEA-DRILLIO RIG
OTHER KEYWORDS: PILE DRIVER, r.'PACT ; SAMPLER, POWER SUPPLY

SAMPLER, SEABED-DRILLED CORE

3965364 WAVE GENERATOR
OTHER KEYWORDS: ELECTRICAL GENERATOR

3965365 POWER GENERATING MACHINE ACTUATED BY OCEAN SWELLS

OTHER KEYWORDS: ELECTRICAL GENERATOR

3965679 WAVE ENERGY MACHINE

3970415 ONE WAY VALVE PRESSURE PUMP TURBINE GENERATOR STATION

OTHER KEYWORDS: ELECTRICAL GENERATOR - PUMP

3974652 DEVICE'FOR CONVERTING WAVE ENERGY IN BODIES OF WATER

3983404 SURF-TURBINE GENERATING SYSTEM!
OTHER KEYWORDS: ELECTRICAL GENERATOR

3988592 ELECTRICAL. GENERATING SYSTEM!
OTHER KEYWORDS: ELECTRICAL GENERATOR POWER, TIDE j PUMP

3989951 WAVE ENERGY POWER GENERATING BREAKWATER
OTHER KEYWORDS: ELECTRICAL GENERATOR t PUMP

3994629 ECHANISMit FOR TAPPING THE SURF ENERGY

OTHER KEYWORDS: PUMP

PUMP

3787144 EXPLOSIVE PUMPING AND DREDGING METHOD AND APPARATUS
OTHER KEYWORDS% DREDGE, SUCTION ; DRFDGE INTAKE ; SEABED TRENCHER

3791763 PUMP USED IN DREDGING SYSTEM S OPERATING WITH COMPRESSED AIR
OTHER KEYWORDS: DREDGE, SUCTION i DREDGE INTAKE

38038S6 PROCESS AND APPARATUS FOR ACHIEVING THE MECHANICAL TRENCHING

OF A PIPELINE IN A SUBAQUEOUS DEPTI. OTHER KEYWORDS: DREDGE, SUCTION
DREDGE INTAXE SEABED PIPELINE PLACEMENT S SEABED TRENCHER
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3817662 WAVE MOTOR
OTHER KEYWORDS: POWER, WAVE

3824852 ELECTRICALLY POWERED SUBMERGED PUMP; POWER CIRCUIT THEREFOR,

AND OCEANOGRAPHIC MONITORING APPARATUS AND METHOD EMfPLOYING SAME

OTHER KEYWORDS: FOULIl;G PREVENTION ; SAMPLER, WATER

3830370 ,!CTIOY DECOUPLED S ?'Z.? .OR PP2CVING OIL FROM THE SURFACE
OF CALM OR DISTURBED WATER.OTrIER KEYWORDS: POLLUTANT, SUCTION REMOVAL

38'042521 SU!MERSIBLE DREDGING PUMP AND SHOVEL ARRANGEMENT WITH SUSPENSION

AND TOWING MEANS THEREFOR. OTYER KEYWORDS: DREDGE, SUCTION

DREDGE INTAKE

3842522 METHOD FOR HYDRAULICALLY RAISING ORE AND OTHER MATERIALS
OTHER KEYVORDS: DREDGE SUCTION

3857651 PUMPING UVITS FOR CYCLON, IC ELEVATOR
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; DREDGE, SUCTION ; DREDGE INTAKE

3879950 SPECIAL POWER GENERATING UNIT USING COMPRESSED AIR PRODUCED

BY OCEAN WAVE TOGETHER WITH SUPER-HEATED STEAM. OTHER KEYWORDS:

ELECTRICAL GENERATOR ; OFFSHORE PLATFORM, FIXED . POWER, WAVE

3880758 OIL COLLECTZi.:7 DE'ICE
1 -HER KEYWORDS: POLLUTA;TT, SUCTION REM'OVAL

3881530 PLANT FOR EVACUATING DREDGED MATERIAL
OTHER KEYWORDS: DREDGE-SPOIL TRANSPORT H HOPPER BARGE

OFFSHORE MOORING STRUCTURE

3881840 CFNTRIFUGAL PUMP FOP PROCrSSIPG LIQUIDS CONTAINING ABRASIVE
CONSTITUNTS, MORE PARTICULARLY. A SAND PUMP OR A WASTE-WATER PUMPER

0'".'9? KEYFORDS: DREDGF-SPOIL TRANSPORT

3919790 PUSHED SUCTION DREDGER AFD BARGE COMtBINATION
OTHER KEYWORDS: DRFDGE, CUTTE READ ; DREDGE INTAKE

DREDGE PROPULSION

3928967 APPARATUS AND METHOD FOR EXTRACTIN4G WAVE ENERGY
OTHER KEYWORDS: ELECTRICAL GENERATOR . POWER, WAVE

3930168 WAVE-ACTION POWER APPARATUS
OTHER KEYWORDS: OFFSHORE PLATFOR1T, FIXED POWER, WAVE

3957398 WAVE ENERGIZED PUMP
OTHER KEYWORDS: POWER, WAVE

3958346 MULTIPLE PUMPING CHAMBER DREDGING APPARATUS
n)THER KEYWORDS: DREDGE, SUCTION ; DREDGE INTAKE £ SAMPLER, SEABED GRAB

3961863 WATER ACTION POWERED PUMP
OTHER KEYWORDS. POWER, WAVE

3962903 DREDGING HEAD
OTHER KEYWORDS: DRrDGE, CUTTERH.AD ; DREDGE INTAKE
WATR PANT RIOYAL

396983
, 
AIRLIFT
OTHER KEY'ORDS: DRYDGE, SUCTION

3970415 ONE WAY VALVE PRE.SRr PUMP TURRINrE GENERATOR STATION
OTHER KEYWORDS: ELEC"RIrAL GFNERATOR ; POWER, WAVE
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3971513 DREDGE PtJMP
OTHER KEYWORDS: DRFDGE, SUCTION

3988592 ELECTRICAL GENERATING SYSEmf
OTHER KFY, ,IORDS: ELECTRICAL GE17ERATOR & POWER, TIDE ; POWER, WAVE

3989951 WAVE ENERGY POWER GENERATING BREAKWATER
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWER, WAVE

3994082 AIR OPERATED DR7DGIE!G APPARATUS
OTHER KEYWORDS: DREDG', SUCTION & DREDGE INTAKE

1994629 MECHANISM FOR TAPPING THE SURF E1NERGY
OTHER XEYWORDS: POWER, WAVE

REVETHENT

3786640 MEANS AND METHOD FOR PRODUCING STEPPED CONCRETE SLOPE STRUCTURES
OTHFR KEYWORDS: CONCRETE FORM ; FABRIC MAT .
LOW-COST SHORE PROTECTION . SANDBAG . SLOPE PROTECTION

3837169 REINFORCED MATTRESS FOR PROTFCTING SHORELINES AND THE LIXE
OTHER KEYWORDS: CO.ICRFTE FORM ; FABRIC MAT

3871182 METHOD OF PROTECTIOv FOR SLOPES AND CRESTS OF RIVERS, CHANNELS.

A,7D THE LIKE. CY,? KEY'WORDS: CO.C.77E 7PR! FARRIC MAT

STABED MATERIAL PLACEMENT ' SLOPE PROTECTION

3903702 RPVFTP'ENT STPUCTURr
OTHER KEYWORDS: CONCRETE BLOCK ; LOW-COST SHORE PROTECTION
SLOPE PROTECTION

3990247 SYSTFA OF STRUCTURPS TO RrSIST HYDRODYNAMIC FORCES
OTHER KEYWORDS: CONCRFTEr ARPORl UNIT

SAL:'NITY MEASUREMENIT

3878456 STANDARD CONDUCTIVITY CELL POv MEASUREMENT OF SEAWATER SALINITY

AND TEMPERA TURE.OTHER KEYWORDS: BATHYTE.7R!!OGRAPR

3906353 OSCILLATOR CIRCUIT FOR PROVIDING A CONDUCTIVITY RATIO OF SEA WATER

3906354 STANDARD CONDUCTIVITY CELL FOR MEASURET.ENT OP SEA WATER SALINITY

AID TEMPERATURE.OTHER KEYWORDS: BATHYTHERMOGRAPH

3926056 CONDUCTIVITY. TEMPERATURE AND PRESSURE M4EASURING SYSTEM
OTHER KEYWORDS: BATHYTHERMOGRAPH . DEPTH PRESSURE HEASUREMENT

3939408 CONDUCTIVITY CELL AND MEASURING SYSTEM

3991623 MARINE INSTRUMENT
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

3992105 METHOD AND APPARATUS FOR REMOTE SALINITY SENSING

OTHER KEYWORDS: INSTRUMENT. AIRBORNE

SAMPLER, BrIOTA

3690684 PERIPHYTOf SAMPLER AND METHOD FOR SAMPLING
OTHER KEYWORDS: INSTRUMENT DEPLO YMENT

3892130 DEEP SEA MICROBIOLOGICAL SAMPLING AND CULTURING APPARATUS AND METHOD
OTHER KEYWORDS: SAMPLER, WATER

3955421 PFRIPRYTON SAMPLER FOR WATER QUALITY MONITORING
OTHER KEYWORDS: POLLUTANT MEASUREMENT
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SAMPZAER, POWER SUPPLY

39980S8 DEVICF PR SOIL SAMPLIrm€;, UInr!? WATVR
OTHER KEYWORDS: SAMPLER, SEA PED-DRTVEN CORE

3 964264 WAVE-ACTIOn, 7R'P,,A-DPILLI7'G RIG
OTHER KEYWORDS: PI?,r DRIVER, IMPACT POWEp, WA7V
SqA!"PLF pR EA EV.E-DRILE CORE

SAMPLER, SEARED-DRILLFD CORE

3874465 CORI,C APPARATUS

3891037 REMOTELY OP!7RATED SEAFLOOR CORTPO AN7D DRILLIHO METHOD AND SYSTEM
OTHER,? KEYWORDS: EMBIREDIENT ANCHOR . INSTRUMENT DEPLOYIIENT

PILE PLACE74ENT

396426U WAV-ACTION UNDERSA-DRILLING, RIG
OTEP. KEYWORDS: PILE DRIVER, IMPACT ; POWER, WAVE

SAMPLER, POWER SUPPLY

SAMPLER, SEABED-DRIVEN CORE

3805898 FOLDING BOTTOM CORE SAMPLER
OTHER KEYWORDS: !NSTRUMENT RETRIEVAL

3807234 CORE CATCTR FOR CORE SAMPL,7RS

3833075 EXPENDABLE CORE NOSE AND CORE CATCHER RETAINER

3848682 FREE-FALL CORER
OTHER KEYWORDS: IZSTRUHEXT RTPIFVAL

3874462 DEVICE FOR TAKX,7r. COR7 SAMPTFS PROP OCFA. A,1D OTRP STE?fARINT PTOORS
OTIPR KEYPORDS: INSTRUEP7T DrPLOY'.EE,,T ;INSTRUMEN1T RETRIEVAL

3875796 APPARATU5 FOR CONTILFOUSLY RPCORDTT, SPA-?LOOR S DRT

CORER OPRPATIONS.OTHER KFYWORDS: INSTRUlENT, SMARED IN SITU

SEARED PRnPERTY "TEASTUR!ENT

3901075 ACOUSTIC VE7LOCIMETrR FOR OCEAN BOTTOM CORINO APPARATUS
OTHER KEYWORDSt INSTRUMENT, SEABED IN SITU
SEABED PROPFRTY MEASUREMENT

394 058 DPVICE FOR SOIL SAMPLING UNDER WATER
OTHER KEYWORDS: SAMPLER, POWER SUPPLY

3949819 SOIL SAMPLING DEVICE

3970156 WATER WEIGHTED CORER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT i INSTRUMENT RETRIEVAL

.SAMPLER, SEABED GRAB

3885440 FREE-GRAB DEVICE FOR COLLECTING UNDERWATER SAMPLES

3949497 RELEASABRLE LATCHING APPARATUS FOR A BENTHIC GRAB
OTHER KEYWORDS: DREDGF, MECHANICAL

395346 MULTIPLE PUMPING CHAMBER DREDGING APPARATUS
OTHER KEYWORDS: DREDGE, SUCTION . DREDGE INTAKE PUMP

3996678 FREE-FALL GRAB
OTHER KEYWORDS: INSTRUMENT RETRIEVAL
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SAMPLER, SURFACE

3811325 APPARATUS FOR COLLECTING SURFACE PARTICLES ON BODY OF WATER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT I POLLUTANT COLLECTION

3931740 APPARATUS FOR COLLECTI,3G SURFACE PARTICLE ON BODY OF WATER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT I POLLUTANT COLLECTION

3988932 OIL SLICK SA.PLIPG APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT MEASUREMENT

SAMPLER. SUSPENDED SEDIPE.T

3969925 IN SITU OCEANOGRAPHIC SAt!PLE SEPARATOR

3975957 SEDIMENT SAMPLING SYSTEM
OTHER KEYWORDS: SEDIMENTATION MEASURE4ENT

SAMPLER, WATER

3815422 MULTI-CAPACITY WATER SAMPLER

3824852 ELECTRICALLY POWERED SUBMERGED PUMP, POWER CIRCUIT THEREFOR.

AND OCEANOGRAPHIC MONITORING APPARATUS AND METHOD EM7PLOYING SAME

OTHER KEYWORDS: FOULING PREVENTION t PUMP

3841156 COlIBINE1D DEPTH INDICATOR AND WATER SAMPLER
OTHER KEYWORDS: DEPTH PRESSURE HEASUREVENT ; INSTRUMENT, TOWED
TOWED VEHICLE

3841162 OPERATING APPARATUS FOR WATER SAMPLERS

3892130 DEEP SEA HICROBIOLOGICAL SAMPLING AND CULTURING APPARATUS AND METHOD
OTHER KEYWORDS: SAMPLER, BIOTA

SAND BAG

3786640 MEANS AND METHOD FOR PRODUCING STEPPED CONCRETE SLOPE STRUCTURES
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT .
LOW-COST SHORE PROTECTION ; REVTWNT SLOPE PROTECTION

3861158 SUBMERGED PIPELINE STABILIZATION
OTHER KEYWORDS: CONCRETE FORM & SEABED FOUNDATION
SEABED PIPELINE PLACEMENT

3886751 AOUATIC CONSTRUCTION MODULE AND METHOD OF FORMING THEREOF
OTHER KEYWORDS: CONCRETE FORM L OW-COST SHORE PROTECTION

3957098 EROSION CONTROL BAG
OTHER KEYWORDS: LOW-COST SHORE PROTECTION
SEABED MATERIAL PLACEMENT

3990252 EARTHWORKS CONSOLIDATION SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION £ OFFSHORE ISLAND

SEABED SOIL TREATMENT

SAND FENCE

3844125 ANTI-EROSION DEVICE
OTHER KEYWORDS BAR PROTECTION ; BREAWATER. STEEL FRAME

SEABED FOUNDATION

3913333 MEANS AND APPARATUS FOR CONTROLLING FLUID uRENTS *

AND SELECTIVSLZ PRESERVING AND MODIFYING TOPOGRAPHY SUBJECTED THERETO
OTHER KEYWORDS: BREAKWATER, CONCRETE ; CHANNEL PROTECTION
DUNK PROTECTION SEAWALL I TIDAL INLET
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SEABED CABLE PLOW

3788085 METHOD AND APPARATUS FOR LAYING A PIPE LINE
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3803541 METHOD OF M1ONITORING OPERATING CONDITION
OF SUBMARINE CABLE-BURYING DEVICES.OTHER KEYWORDS: SONHAR, DEPTH SOUNDER

3824798 SUBMARINE CABLE-BURYING DEVICES

3898852 DITCHING MACHINES FOR SUBMARINE CABLE

3952532 UNDERWATER TRUiCHRING AND CABLE LATING APPARATUS
OTHFR KEYWORDS: SFABED TREMCHER

3982403 LAYING CABLES AND THE LIKE UNDER WATER

3990377 SELF-PROPFLLED MACrI"EF FOR S°A-BrE wORK

SEABED FOUNDATION

3782127 METHOD AtID APPARATUS FOR DFPOSITIr.G FOUNDATIONS
UNDER SUBMERGED STRUCTURES. OTHER KEYWORDS: OFFSHORP CONS2TUCTION
SEABED MATERIAL PLACEMfENT

3783626 STRUCTURE.AND IETHOD AND APPARATUS FOR FOUN'DIN7G A STRUCTURE
OTHER KEYWORDS: DRFDrF, SUCTION ; DREDGE, SUBMERGED
OFFSHORE CONSTRUCTION

3785158 HYDRAULIC ENGINEERING INSTALLATIONS
OTHER KEYWORDS: FABRIC HAT OFFSHORE CONSTRUCTION 
OFFSHORE PLATFORM ANCHOR i OFFSHORE STORAGE TANK. EMERGENT
SEABED SOIL TREATMENT

3791152 OFFSHORE STORAGE SYSTEM
OTHER KEYWORDS: OFFSHORE STORAGE TANK, EMERGENT

3793840 MIOBILE. ARCTIC DRILLING ANO PRODUCTION PLATFORM
OTHER-KEYWORDS: ICE PROTECTION g OFFSHORE CAISSON
OFFSHORE PLATFORM,JACK UP

3793842 SELF-STABI, IZIrG SUBMARINR TANK
OTHER KEYWORDS: OFFSHORE STORAGE TANK, SUBMERGED

3797256 JACK UP TYPE OFFSHORE PLATFORM APPARATUS
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP ; OFFSHORE PLATFORM, LPG
PILE PLACEMENT

3798912 ARTIFICIAL ISLANDS AND MRTNOD OF CONTROLLING ICE MOV.NTSR

IN NATURAL OR MAN-MADE BODIES OF ATER.OTHER KEYWORDS:

ICE PROTECTION I OFFSHORE ISLAND ; OFFSHORE STRUCTURE FENDER I
ICE STRUCTURE

3803852 PROCESS FOR BUILDING AN ISLAND
OTHER KEYWORDS: AR.PIFICIAL SEAWEED OFFSHORE CONSTRUCTION
OFFSHORE ISLAND

3803855 SUBHERGED OIL STORAGE TANK
OTHER KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE STORAGE TANK, SVBERGED

3817040 PILE DRIVING METHOD
OTHER KEYORDS: OFFSHORE CONSTRUCTION PILE DRIVER, WATER JET a
PILE, STEEL a PZLE FOOTINO
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3823563 SPUD TANK FOR OFFSHORE DRILLING UNIT
OTHER KEYWORDS: OFFSHORE PLATFORM, JACX UP ; OFFSHORE PLATFORM LEG

3824795 PLATFORM STRUCTURE
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM FIXED

3826098 METHOD AND MEANS FOR REDUCING WAVE PRESSURES ON UNDERSEA CONSTRUCTIONS
OTHER KEYWORDS: OFFSHORE STORAGE TANKSUBMERGED

3832857 PRESSURE GROUTING
OTHER KEYWORDS: GROUTING ; PILE, STRUCTURE CONNECTION

3839873 METHOD OF ERECTING A TOWER ON THE SEABED, IN DEEP WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION I OFFSHORE PLATFORM, FIXED
OFFSOORE PLATFORM, LEG ; PILE PLACEMENT

3841103 CURRENT STABILIZING MEANS FOR ISLAND AIRPORT FOUNDATIONS
OTHER KEYWORDS: OFFSHORE ISLAND

3844125 ANTI-EROSION DEVICE
OTHER KEYWORDS: BAR PROTECTION ; BREAKWATER,STEEL FRAME ; SAND FENCE

3849994 GUIDE BASE AND METHOD FOR SETTIG SAME
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED OILPROCESS STRUCTURE

3851476 METHOD AND APPARATUS FOR BREAKING WAVES
OTHER KEYWORDS: BREAKIATER,STEEL FRAME

3859803 ANTI-SCOUR MEANS FOR SUBMARINE STRUCTURES
OTHER KEYWORDS: SEABED SCOUR PROTECTION

3861158 SUBMERGED PIPELINE STABILIZATION
OTHER KEYWORDS: CONCRETE FORM ; SANDBAG SEABED PIPELINE PLACEMENT

3874180 MODULAR OFFSHORE STRUCTURE SYSTEM
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED ; OFFSHORE PLATFORM, JACK UP I

PILE PLACEMENT

3877520 SUBSEA COMPLETION AND REWORK SYSTEM FOR DEEP WATER OIL WELLS
OTHER KEYWORDS: SEABED OILPROCESS STRUCTURE

3878662 METHOD OF CONSTRUCTING A REMOTELY LOCATED DRILLING STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION I OFFSHORE PLATFORMFIXED I
PILE PLACEMENT

3879952 PRESSURE RESISTANT CAISSON
OTHER XEYWORDS. OFFSHORE CAISSON I OFFSHORE PLATFORMFIXED I
OFFSHORE LATFORNM, LE

3881549 PRODUCTION AND FLARE CAISSON SySTEM
OTRER KEYWORDS: OFFSHORE CAISSON : OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM, FIXED I SEABED OIL PROCESS STRUCTURE

3886753 SUBMERSIBLE STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORM FIXED
OFFSHORE STORAGE TANX SUBMERGED

3888209 ARTIFICIAL REEF
OTHER KEYWORDS: BAR PROTECTION ; BREAKWATER, CONCRETE

3896624 POLYHEDRAL, POROUS, AND HOLLOW BLOCK
OTHER KEYWORDS: CONCRETE BLOCK

3896628 MARINE STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION : OFFSHORE PLATFORM, FIXED
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3897639 VEHICLE FOR UNDERF'ATER EZCAVATION BENEATH A STRUCTURE
OTHER KEYWORDS: DREDGE8,SUCTION ; DREDGE PROPULSION

DREDGE,SUBMERGED ; OFFSHORE CONSTRUCTION

3898847 FIXED PLATFORM FOR DEEP SEA DEPTHS ABLE TO HOUSE PLANTS.

EOUIPMENTS STRUCTURES, MEN AND MEANS.OTHER KEYWORDS:

OFFSHORE CAISSON ; OFFSHORE PLATFORM,FIXED ; SEABED CCOUR PROTECTION

3906734 FIXED MARINE PLATFORM WITH DISPERSED BASE
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT

OFFSHORE PLATFORMFIXED : SEABED SCOUR PROTECTION

3906735 FOUNDATION METHOD FOR CAISSONS
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION

3911687 FOUNDATION METHOD FOR CAISSONS

OTHER KEYWORDS: OFFSHORE CAISSON OFFSHORE CONSTRUCTION

3913335 OFFSHORE TERMINAL
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM, FIXED ;

OFFSHORE STORAGE TANXSUBMERGED ; SEABED SCOUR PROTECTION

3914947 SUBAQUATIC STRUCTURE
OTHER KEYWORDS: OFFSHORE CAISSON : OFFSHORE PLATFORMFIXED
SEABED SCOUR PROTECTION

3916632 TELESCOPIC CAISSON WITH INTERMEDIATELY POSITIONED WELLHEAD
OTHER KEYWORDS: OFFSHORE CAISSON t OFFSHORE PLATFORMFIXED

3924414 PILE FOR USE IN OFFSHORE AREAS HAVING A SHIFTING LAYER OF MUD
OTHER KEYWORDSs PILE PROTECTION I SEABED SOIL TREATMENT

3927330 WATER POWER MACHINE AND UNDER SEA. UNDER WATER GENERATOR STATION
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWERSUBMERGED SOURCE

POWER, TIDE

3927535 rACK-UP TYPE OFFSHORE OIL PRODUCTION PLATFORM APPARATUS AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMJACK UP

OFFSHOaRE PLATFORMLEG

3928982 METHOD AND DEVICE FOR A FOUNDATION BY DEPRESSION IN AN AQUATIC SITE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ;

OFFSHORE STORAGE TANKSUBMERGED ; SEABED SOIL TREATMENT

3934658 MODULAR UNDERWATER WELL PLATFORM SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, FIXED

3938339 MEANS FOR SLOWING AND/OR DETOURING- WATER CURRENTS

AND THE PREPARATZON THEREOF.OTHER KEYWORDS: FABRIC MAT ; GROIN
JETTY ; OFFSHORE CONSTRUCTION

3938342 METHOD AND A DEVICE FOR BUILDING IMMERSED FOUNDATIONS
OTHER KEYWORDS: CONCRETE FORM ; GROUTING ; OFFSHORE CONSTRUCTION

SEABED MATERIAL PLACEMENT

3938343 PLATFORM STRUCTURE FOR MARITIME INSTALLATION
OTHER KEYWORDS; OFFSHORE PLATFORM, FIXED ; PILE DRIVERWATER JET

3939664 LARGE DIAMETER TUBULAR PILES AND THE BEDDING THEREOF
OTHER KEYWORDS: GROUTING ; PILE FOOTING ; PILE,STEEL

3943724 UNDERWATER STATIONARY TANK FOR STORING LARGE AMOUNTS OF CRUDE OIL
OTHER KEYWORDS: OFFSHORE STORAGE TANKSUB MERGED

482

- - - --old .

. ,, •, i l . . . .



3945212 ARRANGEMENT IN OR RELATING TO CAISSONS OR THE LIKE
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION 3

OFFSHORE PLATFORM,FIXED ; PILE PLACEMENT

3950805 COMBINATION PROVIDNG SAFETY BERTHIrG. UNLOADING OF OIL.

AND CONDUIT CARRIAGE TO REFINERIES ON LAiD. OF LARGE

DEEP-SEA-REQUIRINIG TANKERS. OTHER KEYWORDS:
OFFSHORE MOORING STRUCTURE ; OFFSHORE PLATFORMFIXED

PILE DRIVER, WATER fET

3955372 METHOD OF. INSTALLING A FIXED MARINE PLATFORM WITH DISPERSED BASE
OTHER KEYWORDS: CONCRETE FORM ; FABRIC HAT ; OFFSHORE PLATFORM,FIXED

SEABED MATERIAL PLACEMENT ; SEABED SCOUR PROTECTION

3961489 METHOD FOR PLACING A FLOATING STRUCTURE ON THE SEA BED
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION

3962878 STABILIZATION OF MARITIME STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; SEABED SOIL TREATMENT

3965688 UnDERWATER STRUCTURES. IN PARTICULAR FOR UNDERWATER

DRILLING OPERATIONS. OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED

3969900 BREAYWATR CONSTRUCTION
OTNE'7? KEYWORDS: BREAKWATER, CONCRETE ; OFFSHORF CAISSON
OFFSHORE CONSTRUCTION

3972198 METHOD OF PROTZCTING A PILE IMBrDDED IN OFFSHORr AREAS
HAVING A SHIFTING LAYER OF MUD.OTHER KRYWORDS:
PILE PROTECTION ; SEABED SOIL TREATMENT

3974657 MODULAR OFFSHORE STRUCTURF SYST.5!
OTHER KEYWORDS: OFFSHORF STORAGF TANK, SUB!ERGED ; PILF PLACEFMNT

3987636 l.ETHODS AND APPARATUS FOR ANICHORIrG A SUBMFRED STRUCTURE
T0 A WATERFED.OTHER K YVORDS: GROUTIrG ; OFFSROPR PLATFORPFIXED

OFFSHORF PLATFORM, L - PILE FOOTING ; PIF, STRUCTrURE CONNECTION

3987638 SUPirA S."RUCTURR AND METHOD FOR ZErTALLING THE STRUCTURE
AND RrCOVERING THE STRUCTURE FROM THE SEA FLOOR
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE PLACEFENT
SEABED OIL,PROCESS STRUCTURE

3996754 MOBILE MARINE DRILLING UNIT
OTHER KEYWORDS: OFFSHORE PLATPORtl, ACX UP
OFFSHORE STORAGE TANIX SUBE!RGED

3996756 METHOD AND APPARATUS FOR SUPPORTING A DRILLING PLATFORM
ON THE OCEAN FLOOR. OTHER KE.YWORDS: OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM ANCHOR

3998061 FORM!ATION OF CAVITIES IN THE BED OF A SHEET OF WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION £ OFFSHORE PLATFORM, FIXED I
OFFSHORE STORAG TAEIl I.IM8EGRID

3998062 SEA FLOOR SUPPORTED STRUCTURES WITH CRUSHABLE SUPPORT
OTHER KEYWORDS: OFFSHORE STORAGE TAfNK, EERGENT

3999395 SUPPORT ARRANGTIENT FOR A CONSTRUCTION
OTHER XEYWORDSt OFFSHORE PLATFORM ,FZED
OFFSHORE STORAGE TAN, SUBMERGED
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SEABED GRADER

3892079 CONTROL SYSTPf FOR AMPHIRIOUS HYDRAULIC EXCAVATOR
OTHRl XTORDS: SPAPED TRPCHFR

SEABED MATERIAL PLACFUENT

3782127 METHOD AND APPARATUS FOR DFPOSITIrN FOUNDATIONS

UNDER SUPMERGED STRUCTURES.OTHER KEYWORDS: OFFSHORE COIISTPUCTIOV ;

SEABED POUNDATrO

3791153 METHOD FOR PLACING HYDRAULIC CONCRETE
OTHER KEYWORDS: CONCRETE FORM I OFFSHORE CONSTRUCTION

3793845 APPARATUS AND METHOD FOR ANCHORING SUBMERGED CONDUIT
OTHER KEYWORDS: FABRIC MAT ; SEABED PIPELINE. PLACEMENT t
SEABED SCOUR PROTECTION

3851157 APPARATUS FOR DEPOSITING UNDER WATER A PLOWABLE HARDEYABL9

OR NOT HARDEPABLE MASS.OTHER KEYWORDS: ASPHALT ; CONCRETE FORM

3871182 METHOD OF PROTECTION FOR SLOPES AND CRESTS OF RIVERS. CHANNELS.

AND THE LIKE.OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT ; REVETMENT

SLOPE PROTECTION

3893304 METHOD AND A DEVICE FOR THE UNDERWATER CONSTRUCTION

OF CONCRETE STRUCTURES.OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT
OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMFIXED

3894401 SAND FILL COMPACTION SYSTEM
OTHER KEYWORDS: DREDGE-SPOIL TRANSPORT : SEABED SOIL TREATMENT

3922865 MATTRESS. METHOD OF SINKING A MATTRESS AND VESSEL SUITABLE

FOR USE IN SAID fETIOD.OTHER KEYWORDS: CONCRETE BLOCK ; FABRIC MAT

SLOPE PROTECTION

3938342 METHOD.AND A DEVICE FOR BUILDING IMMERSED FOUNDATIONS
OTHER KEYWORDS: CONCRETE FORM ; GROUTING ; OFFSHORE CONSTRUCTION
SEABED FOUNDATION

3955372 METHOD OF INSTALLING A FIXED MARINE PLATFORM WITH DISPERSED EASE
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT ; OFFSHORE PLATFORMFIXED
SEABED FoUNDATION . SEABED SCOUR PROTECTION

3957098 EROSION CONTROL BAG

OTHER KEYWORDS: LOW-COST SHORE PROTECTION ; SANDBAG

SEABED OIL, PROCESS SrRUCTURE

3849994 GUIDE BASE AND METHOD FOR SETTING SAME

OTHER KEYWORDS: OFFSHORE CONSTRUCTION i SEABED FOUNDATION

3877520 SUBSEA COMPLETION AND REWORK SYSTEM FOR DEEP WATER OIL WELLS
OTHER KEYWORDS: SEABED FOUNDATION

3881549 PRODUCTION AND FLARE CAISSON SYSTEM
OTHER KEYWORDS OFFSHORE CAISSON I OFFSHORE CONSTRUCTIO I

OFFSHORE PLATFORM FIXED I SEABED FOUNDATION

39465S8 OFFSHORE OIL PRODUCTION PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED a

OFFSHORE STORAGE TANK,SUBMERGRD
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3987638 SUBSEA STRUCTURE AND METHOD FOR INSTALLING THE STRUCTURE

AND RECOVERING THE STRUCTURE FROM THE SEA FLOOR

OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE PLACEMENT

SEABED FOUNDATION

3990254 MARINE STRUCTURE FOR OFFSHORE ACTIVITIES
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED ; OFFSHORE PLATFORM,LEG

RE28978 FAIL-SAFE SUBSEA FLUID TRANSPORTATION SYSTEM
OTHER YEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUBMERGED BARRIER

SEABED PIPELINE PLACEMENT

3786642 METHOD AND APPARATUS FOR ENTRENCHING SUBMERGED ELONGATE STRUCTURES
OTHER KEYWORDS: SEABED TRENCHER

3788085 METHOD AND APPARATUS FOR LAYING A PIPE LINE
OTHER KEYWORDS: SEABED CABLE PLOW

3791156 METHOD AND APPARATUS FOR DETERMINING THE POSITION OF A PIPELINE

OR THE LIKE DURING THE ENTRENCEING THEREOF

OTHER KEYWORDS: SEABED TRENCHER

3793845 APPARATUS AND METHOD FOR ANCHORING SUBMERGED CONDUIT

OTHER XEYWCRDS: FA3RIC MAT ; SEABED .'MTERIAL PLACEPENT

SEABED SCOUR PROTECTION

3797260 PIPELINE ANCHORING ?YSTEM
OTHER KEYWORDS: EMBEDMENT ANCHOR

3803856 PROCESS AND APPARATUS FOR ACHIEVING THE MECHANICAL TRENCHING

OF A PIPE-LINE IN A SUB-AQUEOUS DEPTI.OTHER KEYWORDS:

DREDGE,SUCTION ; DREDGE INTAKE ; PUMP ; SEABED TRENCHER

3822558 ARCTIC DREDGING AND PIPELAYING
OTHER KEYWORDS: DREDGE PROPULSION ; ICE PROTECTION ; SEABED TRENCHER

3841105 METHOD AND APPARATUS FOR ANCHORING UNDERWATER PIPELINES
OTHER 7EYWORDS: EMBEDMENT ANCHOR

3841106 PIPELINE ANCHORING SYSTEMS
OTHER KEYWORDS: EMBEDMENT ANCHOR

38519492 APPARATUS AND METHOD FOR OFFSHORE OPERATIONS
OTHER KEYWORDS: EMBEDMENT ANCHOR ; SEABED TRENCHER

3952972 SUBMERGED PIPELINE BURIAL APPARATUS
OTHER KEYWORDS: SEABED TRENCHER

3857250 UNDERWATER VEHICLE FOR LAYING UNDERGROUND CABLES AND PIPELINES
OTHER KREYWORDS: SEABED TRENCHER

3861158 SUftEROED PIPELINE STABILIZAT"ION
OTHER KEYWORDS: CONCRETE FORM ; SANDBAG I SEABED FOUNDATION

3877237 UNDERWATER TRENCHING APPARATUS GUIDANCE SYSTEE
OTHER KEYWORDS: SEABED TRENCHER

3877238 SEA SLED FOR ENTRENCHING AND PIPE BURYING OPERATIONS
OTHER KEYWORDS SEABED TRENCHER

3093404 PULL-AHEAD WINCH CONTROL SYSTEM
OTRZ KEYWORDS: SEABED TRENCHER ; TOW WINCE CONTROL

3910058 CONSTRUCTION OF IMMERSED STRUCTURES
OTHER KEYWORDS: OFFSHORE CAISSON OFFSHORE CONSTRUCTION
SEABED WATEf, PROCE8SS STRUCTURE 4
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3926003 BUOYANCY AND ATTITUDE CORRECTION METHOD AID APPARATUS
OTHER KEYWORDS: SEABED TRENCHER

3975784 ARIIE STRUCTURE
OTyvR K YpOPS: DRrDGE,, SUCTrION ; DPEDO PROPTLSTOir
OFr'SRORE PLA-TFORM' A HONOR ; OFFSHORE PTA TFOR,", PTOA TIe7
POLLUTANT DISPFRSTO7 s SCAPFD TRfNCRr

3978679 :frTHOD AND APPARAT!'S POP UDERF.'AT.PR T.FP.Cq EXrCA7A'TO
AND PIPEIiF LAYING. OTHER KiEYORDS: DRDG, CUTTPRHFAD
DRPGF,SUPFRGEP ; SFA RD ?PPRNCHR

3995439 DEVICE FOR ,? fPiDDIrG OBJECTS SUCH AS COSTINUOUS PIPFS
INTO WATER NOTTOMS.OTHEI KEYWORDS: SEABED TRENCHFR

3996794 DIFFERENT IAL DEPTH INDICATOR
OTHER KEYWORDS: DEPTH PRESSURE MEASUREMENT

INSTRUMENT DEPLOYMFENT $ SEABED SITE SURVEY

SEABED PROPERTY f.EASURRITFFY

3875796 APPARATUS. FOR CONTINTUOUSLY RECORDING SEA-FLOOR SEDIMENT
CORER OPERATIONS. OTHER KEYWORDS: INSTRUMENT, S7A RED IN SITU
SAMPLER, SEA BED-DRIVEN CORE

3901075 ACOUS.IC VELOCIMETER FOR OCEAN BOTTOM CORING APPARATUS
OTHER KEYWORDS: INSTRUMENT, SEABED IN SITU
SAMPLER, SEABED-DRIVEN CORE

39110732 BUOYANT ELECTRODE AND SYSTEM7 FOR HIGH .SPEED TOWING
OTHER KEYWORDS- INSTRUMfENT DEPLOY.ENT g TOWING CABLE

3964421& INFLUENCE DETECTING GEAR WIT' IMPROVED TOWING CHARACTERISTICS
OTHER KEYWORDS: INSTRUMENT,- 3ED IN SITU INSTRUMENT TOWED
TOWING CABLE

SEABED SCOUR PROTECTION

3793845 APFARATUS AND METHOD FOR ANCHORING SUBMERGED CONDUIT
OTHER KEYWORDS: FABRIC MAT SEABED MATERIAL PLACEMENT
SEABED PIPELINE PLACEMENT

3811287 BOTTOM AND BANK FACING
OTHER KEYWORDS: FABRIC MAT ; SLOPE PROTECTION

3844123 DEVICE FOR PRODUCING AND PROTECTING DEPOSITS

OF SEDIMENTARY MATERIAL ON THE FLOOR OF BODIES OF
WATER.OTHER KEYWORDS: BAR PROTECTION ; FABRIC MAT

3859803 ANTI-SCOUR MEANS FOR SUBMARINE STRUCTURES

OTHER KEYWORDSt SEABED FOUNDATION

3878684 DEVICES FOR PROTECTING TE BASES OF STRUCTURES IM'MERSED

IN A VOLUME OF WATER* AGAINST UNDZRMINZN. OTHER KEYWORDS:

BREAKWATER, CONCRETE ; SEAWALL

38987 FIXED PLATFORM FOR DEEP SEA DEPTHS ABLE TO HOUSE PLANTS,

EQUIPMENTS STRUCTURES, ME AND MEAIS.OTHER KEYWORDS:
OFFSHORE CAISSON ; OFFSHORE PLATFORM FIXED * SEABED FOUNDATION

3906734 FIXED MARINE PLATFORM WITH DISPERSED BASE
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT I
OFFSHORE PLATFORM, FIXED t SEABED FOUNDATION
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3913335 OFFSHORE TERMINAL
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATFORM, FIXED
OFFSHORE STORAGE TANI, SUBMERGED ; SEABED FOUNDATION

3914947 SUBAOUATIC STPUCTURE
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE PLATPORMFIXED

SEABED FOUNDATION

3928978 APPARATUS FOR PRODUCING AND PROTECTING DEPOSITS
OF SEDIMENTARY MATERIAL ON FLOORS OF BODIES OF WATER

OTHER KEYWORDS: BAR PROTECTION ; FABRIC MAT

3955372 METHOD OF IZNSTALLING A FIXED MARINE PLATFORM WITH DISPERSED BASE
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT .
OFFSHORE PLATFORMFIXED i SEABED FOUNDATION . SEABED
MATERIAL PLACEMENT

398370S APPARATUS FOR FORMING A BOTTOM PROTECTION
OTHER KEYWORDS: FABRIC MAT

SEABED SITE SURVEY

3800272 ROTATING ACOUSTIC SCANNER SYSTEM FOR POSITIONING OBJECTS
ON THE OCEAN FLOOR.OTHER KEYWORDS: INSTRUMENT DEPLOY ENT

OFFSHORE CONSTRUCTION ; SONAR SIDE LOOKING

3978444 SEAFLOOR MAPPING SYSTEM
OTHER XEYWORDS: SOl.AR,jIDE LOOKING

3996794 DIFFERENTIAL DEPTH I:DICATOR
OTHER KEYWORDS: DEPTH PRESSURE MEASUREMfENT ; INSTRUMENT DEPLOYMENT
SEABED PIPELINE PLACEMENT

SEABED SOIL TREATMENT

3785158 HYDRAULIC FVGITERING INSTALLATIONS
OTHER KEYWORDS: FABRIC MAT ; OFFSHORE CONSTRUCTION;
OFFSHORE PLATFORM ANCHOR a OFFSHORE STORAGE
TANK,AEMERGENT ; SEABED FOUNDATION

3894401 SAND FILL COMPACTION SYSTEM
OTHER KEYWORDS: DREDGE-SPOIL TRANSPORT . SEABED MATERIAL PLACEMENT

3924414 PILE FOR USE IN OFFSHORE AREAS HAVING A SHIFTING LAYER OF MUD
OTHER KEYWORDS: PILE PROTECTION SABED FOUNDATION

3929982 METHOD AND DEVICE FOR A FOUNDATION BY DEPRESSION IN AN AQUATIC SITE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION I
OFFSHORE STORAGE TANK SUBMERGED , SEABED FOUNDATION

3962878 STABILIZATION OF MARITIME STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED g SEABED FOUNDATION

3972198 METHOD OF PROTECTING A PILE IMBEDDED IN OFFSHORE AREAS

HAVING A SHIFTING LAYER OF MUD.OTHER KEYWORDS: PILE PROTECTION
SEABED FOUNDATION

3990252 EARTHWORKS CONSOLIDATION SYST?!

OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE ISLAND ; SANDBAG

SEA BED TRENCHER

3786642 METHOD AND APPARATUS FOR ErTRENCHING SUBMIERGED ELONGATE STRUCTURES
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT
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378714 EXPLOSIVE PUMPING AID DREDGVIN METHOD AND APPARATUS
OTHER KEYWORDS: DRRDGESUCTION ; DREDGE INTAKE I PUMP

3791156 METHOD AND APPARATUS FOR DETERMINING THE POSITION OF A PIPELINE
OR TEE LIKE DURING THE ENTRENCHINO TEREOF
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3803856 PROCESS AND APPARATUS FOR ACHIEVING THE MECHANICAL TREHCHIYC
OF A PIPE-LIrNE IN A SUB-AQUEOUS DEPTNOTHER KEYWOPDS:
DREDGE, SUCTION ; DREDGE INTAKE a PUMP . SEABED PIPELINE PLACEMENT

3822558 ARCTIC DREDGING AID PIPELAYIPG
OTHER KEYWORDS: DREDGE PROPULSION ; ICE PROTECTION a
SEABED PIPELINE PLACEMENT

3835937 DRILLING AND CUTTING SUBMARINE ROCKS

3851492 APPARATUS AND METHOD FOR OFFSHORE OPEpATIONS
OTHER XEYWORDS: EMBEDMENT ANCHOR a SEABED PIPELINE PLACEMENT

3852972 SUBMERGED PIPELINE BURIAL APPARATUS
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3857250 UNDERWATER VEHICLE FOR LAYING UNDERGROUND CABLES AND PIPELINES
OT'fER KEYWORDS: SEAPED PIPELINE PLACEMENT

3877237 UNDERWATER TREnCH"NG APPARATUS GUIDANCE SYSTEM
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3877238 SEA SLED FOR ENTRENCHING AND PIPE BURYING OPERATIONS
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3885331 DREDGING BARGE HAVING DIGGING JETS AND STEERING JETS
OTHER KEYWORDS: DREDGESUCTION ; DREDGE PROPULSION

3892079 CONTROL SYSTEM FOR AMPHIBIOUS HYDRAULIC EXCAVATOR
OTHER KEYWORDS: SEABED GRADER

3893404 PULL-AHEAD WINCH CONTROL SYSTEM
OTHER-KEYWORDS: SEABED PIPELIpE PLACEMENT ; TOW WINCH CONTROL

3926003 BUOYANCY AND ATTITUDE CORRECTION METHOD AND APPARATUS
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3952532 UNDERWATER TRENCHING AND CABLE LAYING APPARATUS
OTHER KEZWORDS: SEABED CABLE PLOW

39641804 METHOD OF REMOVING MATERIAL FROM A BED OF A BODY OF WATER
OTHER KEZWORDS: DREDGE,SUCTION :.DREDGE PROPULSION

3975784 MARINE STRUCTURE

OTHER KEYWORDS: DREDGE, SUCTZON I DREDGE PROPULSION a

OFFSHORE PLATFORM ANCHOR I OFFSHORE PLATPORM,FLOATZNG
POLLUTANT DISPERSION $EABED PIPELINE PLACEMNT

3978679 METHOD AND APPARATUS FOR UNDERWATER TRENCH EXCAVATION.
AND PIPELINE LAYZNG.OTHER KEYWORDS: DREDGE, CUTTERSAD

DREDGE, SUBMERGED ; SEABED PIPELINE PLACMNr

3995439 DEVICE FOR EMBEDDING OBJECTS SUCH AS CONTINUOUS PIPES INTO WATER

BOTTOMS.OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3999312 WATER JET TYPE UNDERWATER GROUND EXCAVATOR
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SEABED WATER, PROCESS STRUCTURE

3910058 CONSTRUCTION OF IMMERSED STRUCTURES
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTION

SEABED PIPELINE PLACEMENT

3996138 MARINE LIFE PROTECTOR

SEA WALL

3802205 SEA WALL CONSTRUCTION
OTHER KEYWORDS: CONCRETE BLOCK ; PILE, STEEL

3820343 SELF-SUPPORTING WALL
OTHER KEYWORDS: BREAKWATER, CONCRETE ; GROIN ; LOW-COST SHORE PROTECTION

3835651 LITTORAL FLOW TRAP OR BASIN
OTHER KFYWORDS: BREAKWATER,STEEL FRAME I BULKHEAD ; GROIN

3846988 SWELL DAMPER
OTHER KEYWORDS: BREAKWATER, CONICRETE OFFSHORE CAISSON

3849990 AYTZ-HEA VE PROTECTIVE SYSTEM
OTHER KEYWORDS. BREAKWATER,COIICRETE ; OFFSHORE CAISSO

3878684 DEVICES FOR PROTECTING TYE BASES OF STRUCTURES IMMEPSED

IN A VOLUME OF WATER, AGAINST UNDERMINING.OTHER KEYWORDS:

BREAKWATER, CO1CRETE ; SEABED SCOUR PROTECTION

3890790 ANTI-HEAVE PROTECTIVE SYSTEM

38914397 BEACH EROSION CONTROL STRUCTURE
OTHER KEYWORDS: BREAKWATER, CONCRETE ; CONCRETE BLOCK

LOW-COST SHORE PROTECTION

3913333 MEANS AND APPARATUS FOR CONTROLLING FLUID CURRENTS AND SELECTIVELY

PRESERVING AND MODTZEI#G TOPOGRA PHI SUBJECTED THERETO

OTHER KEYWORDS: BREAKWATER,CONCRETE ; CHANNEL PROTECTION
DUNE PROTECTION ; SAND FENCE I TIDAL INLET

3921408 ANTI-HEAVE PROTECTIVE SYSTEM
OTHER KEYWORDS: BREAKWATER, CONCRETE . OFFSHORE PLATFORM, FIXED

OFF'SHORF STORAGE TANK, EMERGENT

3952520 SHORELINE RrTAINING WALL

3953976 SELF-SUPPORTING WALL
OTHFR KFYWORDS: BREAKWATER, COffCRETE ; ,ROIrN

LOW-COST SHORE PROTECTION

3914909 MEANS FOR PRODUCING SUBAOUFOUS AND OTHER CAST-IN-PLACE CONCRETE

STRUCTURES IN SITU.OTHER KEYWORDS: BRFAXWATER, CONCRETE &
CONCRETE FORN ; FABRIC NAT . OFFSHORE CONSTRUCTION
PLEsCONCRpTr r STRUCTURE REPAIR

399543 WAVE DISSIPATING WALL
OTHER KEYWORDS: BULKHEAD i CONCRETE BLOCK

SEDIMENTATION MEASUREfEffT

3940962 SUBBOTTOM ROCK HAPPING PROBE
OTHER KEYWORDS: INSTRUTENT4, SEABED IN SITU

3975957 SEDIMENT SAMPLING SYSTEM
OTHER KEYWORDS: SAMPLER, SUSPENDED SEDIMENT
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SEISItIC ACOUSTIC TRA?;SJITTER ARRAY

3893539 MULTIPLE AIR GUN ARRAY OP VARIEP srzrs
WITH IrDIVIDUAL SECONDARY OSCILLATION SUPPRESSION
OTHER KFYWOPDS: S??IS?'IC E-.?LOSIr/ ACOUSTIC TRANSilITTR

3896898 IO.:! FP nUP)7CY SEzT,,IS'V SOUPCP UIr, COPPPFSSF7 AIR
'OY." . =W 0PS: F77-I TrO*,Pg AC'U:-TIC TRAr 7I"!'.

3921124 PARIPF 3-) sFI.t'Ic -f) TFOD USIrPG SOURCF POSITION CONTROL
OTHFR KFPC'WORDS: .PIFrIC SURVPT if rTHOD
SEIS??IC VIPRATORY ACOUSTIC TRANSMITTER

3932635 TOWARLF VLF SOPAR PROJFCTO.
OT,P!'. .mWonPf; SFISTTIC CRP.AMPR CARL9
SEIrsP'IC VIBRATO?!' ACOUSTIC TRANSMITTER a TOWED BODY DEPTH
CONTROL

3946831 ACOUSTIC TRAR.VPITTER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT
SEIZYIC VIBRA TRAY ACOUSTIC TEA NRMITTE.R

3953826 SUPER LONG Sg.ISI C SOURCE
OTHER KEYWORDS: TOW WINCH CONTROL

3985199 APPARATUS FOR TIMING "HE FIRING OF ENERGY SOURCES
OTHER KEYWORDS: SEISHiIC EXPLOSIVE ACOUSTIC TRANSMITTER

SEISMZf!C EXP. 7:; ... JS2C "ANSMITTER

3818440 SEISMIC ENERGY GENERATOR FLOAT
OTHER KEYWORDS: TOWED VEHICLE

3828886 GEOPHYSICAL EXPLORATION APPARATUS

383742 HIGHLY PENETRATING SEISMIC ENERGY SOUND GENERATOR
WITH PULSE SHAPING FOR OFFSHORE SUBSURFACE

EXPLORATION

3893539 MULTIPLE AIR GUN ARRAY OF VARIED SIZES WITH INDIVIDUAL SECONDARY
OSCILLATION SUPPRESSION.OTHER KEYWORDS:
SEISMIC ACOUSTIC TRANSMITTER ARRAY

3896898 HIGH FRE.UENCY SEISMIC SOURCE USING COMPRESSED AIR
OTHER KEYWORDS: SEISMIC ACOUSTIC TRANSMITTER ARRAY

3908789 METHODS FOR GENERATING AND SHAPING A SEISMIC ENERGY PULSE

3915257 AIR CUSHION SEISMIC SOURCE

3923122 SEISMIC PNEUMATIC ENERGY SOURCE WITH ATTENUATION OF BUBBLE PULSE
AMPLITUDE AND REDUCTION OF PERIOD OF BUBBLE OSCILLATION

3937296 FIRING DEVICE, EXPLOSIVE CHARGE, METHOD, AND SYSTEM,

FOR SEISMIC EZPLORATIOI.OTHER KEYWORDS: SEISMIC SURVEY METHOD

3951231 SEISMIC EXPLORATION

3952832 PULSED HIGH PRESSURE LIQUID PROPELLANT COMBUSTION

POWERED SEISMIC SOURCES

3968855 SEISMIC MARINE GUN ASSEMBLY

3981379 DEVICE FOR EMITTING MECHANICAL WAVES
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3985199 APPARATUS FOR TIMING THE FIRING OF ENERGY SOURCES

OTHER KEYWORDS: SEISMIC ACOUSTIC TRANSMITTER ARRAY

SEISMIC RYDROPEONE

3860899 STRUM NOISE REDUCING DEVICE
OTHER XKEYWORDS: TOWING CABLE

3868624 APPARATUS FOR 1APPIN/G ACOUSTIC FIELDS

3881165 CABLE MOUNTED MAGllETOSTRICTIVE LINE HYDROPRONE

3889230 CAPACITI7E TRANSDUCER AND METHOD OF USTING THE SAME
OTHER KEYWORDS: SEISMlIC STREAMER CABLE

3921125 COAXIAL ELECTRET HYDROPHORE
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3932834 SEISMIC TRANSDUCER ASSE1BLY FOR MARSHY TERRAINS

3939466 SPATIALLY DISTRIBUTED TRANSDUCER FOR TOWED LINE ARRAY APPLICATIONS
OTHER KEYWORDS: SEISHIC STREAMER CABLE

3961304 DECOUPLED HYDROPONE WITH REDUCED RESPONSE TO VIBRATION

AND STRESS CONCENTRATION

SEISMIC IUYDROPHONE ARRAY

3840845 MfETHOD OF INITIATINTG AND COLLECTING SEISlIC DATA RELATED

TO STRATA UNDERLYING, BODIES OP WATER USING A CONTINUOUSLY mOVING

SEISMIC EXPLORATION SYSTEM LOCATED ON A SINGLE BOAT USING SEPARATE
STREAMERS.OTHFR KEYWORDS: SEISMIC RECORD PROCESSOR
SEISIC SURVEY METHOD

3852708 MULTIPLE FLEMENT PHASED ARRAY WITH SHADED SUB-ELEMENT GROUPS
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3868623 TOWABLE SONAR ARRAY WITH DEPTH COMPENSATION
OTHER KEYWORDS: SEISMIC STREAMER CABLE ; TOWED BODY DEPTH CONTROL

3893065 HYDROPHONE ARRAY
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3973236 HORIZONTAL HYDROPHONE ARRAY
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

3978446 ELECTRET CABLE HYDROPHONK ARRAY
OTHER KEYWORDS: SEISMIC STREAM!ER CABLE

3978813 PROPELLER-DRIVEN HYDROPHONE ARRAY TENSIONING DEVICE

OTHER KEZWORDS: INSTRUMENT DEPLOYMENT * TOWED BODY DEPTH CONTROL

SEISMIC IMIPLOSIVE ACOUSTIC TRANSMITTER

379242S DEVICES FOR GENERATING ACOUSTIC MAPES IN A LIQUID MEDIUM

3895687 ACOUSTIC IMPULSE GENERATOR

3912042 STEAM IMPLODER

3919684 UNDERWATER SEISMIC SOURCE AND METHOD

3944019 DEEP WATER SOUND IMPLODER

3952833 METHOD AND APPARATUS FOR GENERATING PRESSURE WAVES
IN WATER BY IMPLOSION
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3997022 DEVICE FOR GENERATING ACOUSTIC WAVES BY IMPLOSION

SEISMIC RECORD PROCESSOR

3786408 METHOD AMD APPARATUS FOR OFFSHORE GEOPHYSICAL EXPLORATION
WITH LOW POWER SEISMIC SOURCE.OTHER KEYWORDS: SEISMIC SURVEY .IPTHOD

3806863 METHOD F COLLECTIP'G SPISfIC DATA OF STRATA UrDERLYIIG BcOIES
OF WATER.OTHER YEYWORDS: SEISMIC SURVEY PETHOD

3831136 METHOD OF INITIATING AND COLLECTING SEISMIC DATA RELATFD

TO STRATA UNDERLYING BODIES OF WATER USING A CONTINUOUSLY MOVING

SEISMIC EXPLORATION SYSTEM LOCATED ON A SINGLE BOAT

OTHER KEYWORDS: SEISMIC SURVEY METHOD

3840845 METHOD OF INITIATING AND COLLECTING SEISMIC DATA RELATED

TO STRATA UNDERLYING BODIES OF WATER USING A .CONTINUOUSLY MOVING

SEISMIC EXPLORATION SYSTEM LOCATED ON A SINGLE BOAT USING SEPARATE
STREAMERS.OTHER KEYWORDS* SEISMIC HYDROPHONE ARRAY

SEISMIC SURVEY METHOD

3887897 SYSTEM FOR CHANGING SEISMIC DETECTION ARRAY LENGTHS
OTHER KEYWORDS: SEISMIC SURVEY METHOD

3939468 D!7?ERENTIAL CHARGE AMPLIFIER FOR ARINE SEISMIC APPLICATIONS
OTHER KEYWORDS: SEISMIC STREAMER CABLE

395382q METHOD OF DETERMINING THE ANGULAR POSITION OF A TOWED

MARINE SEISMIC CABLE AND APPARATUS FOR CARRYING OUT SAID METHOD
OTHER KEYWORDS: SEISMIC STREAMER CABLE

SEISMIC STREAMER CABLE

3794965 MARINE SEISMIC CABLE BUOYANCY SYSTEM
OTHER KEYWORDS: TOED BODY OFTH CONTROL

3812455 MARINE SEISMIC STREAMER CONNECTOR STRUCTURE

3852708 MULTIPLE ELEMENT PHASED ARRAY WITH SHADED SUB-ELEMENT GROUPS
OTHER KEYWORDS: SEISMIC HYDROPHONE ARRAY

3868623 TOWABLE SONAR ARRAY WITH DEPTH COMPENSATION
OTHER KEYWORDS: SEISMIC RYDROPHONE ARRAY ; TOWED BODY DEPTH CONTROL

3889230 CAPACITIVE mRANSDUCER AND METHOD OP USING THE SAME
OTHER KEYWORDS: SEISMIC HYDROPHONE

3893065 HYDROPHONE ARRAY
OTHER KEYWORDS: SEISMIC NYDROPHONE ARRAY

3896756 DEPTH CONTROL APPARATUS FOR TOWED UNDERWATER CABLES
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

3900543 7ETHOD FOR MAKING A FOAM SEISMIC STREAMER

3909774 CONTROLLED BUOYANCY SYSTEM FOR SEISMIC STREAMER SECTIONS
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

3921125 COAXIAL ELECTRET HYDROPHONE
OTHER KEYWORDS: SEISMIC IYDROPHONE

3926137 DEEP OCEAN PARACHUTE RELEASE
OTHER KEYWORDS: INSTRUMENT RETRIEVAL

3931608 CABLE DEPTH CONTROL APPARATUS
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL
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3932835 TOWABLE VLF SONAR PROJECTOR
OTHER KEYWORDS: SEISMIC ACOUSTIC TRANSMITTER ARRAY

SEIS.IC VIBRATORZ ACOUSTIC TRANSMITTER , TOWED BODY DEPTH CONTROL

3939466 SPATIALLY DISTRIBUTED TRANSDUCER FOR TOWED LINE ARRAY APPLICATIONS
OTHER KEYWORDS: SEISMIC HYDROPHONE

3939468 DIFFERENTIAL CHARGE AMPLIFIER FOR MARIr'E SEISMIC APPLICATIONS
OTHER KEYWORDS: SEISMIC RECORD PROCESSOR

3943483 DEPTH CONTROLLERS FOR SEISMIC STREAMER CABLES

WITH DIMENSION VARIABLE LIFT-PRODUCING MEANS.OTHER KEYWORDS:
TOWED BODY DEPTH CONTROL

3953827 METHOD OF DETERMINING THE ANGULAR POSITION OF A TOWED MARINE

SEISMIC CABLE AND APPARATUS FOR CARRYING OUT SAID METHOD

OTHER KEYWORDS: SEISMIC RECORD PROCESSOR

3961303 DEPTH CONTROLLERS WITH CONTROLLABLE NEGATIVE

AND UNCONTROLLABLE POSITIVE LIFT-PRODUCING MEANS

OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

3978446 ELECTRET CABLE HYDROPHONE ARRAY

OThERl ZEYWORDS: SEISitIC HYDROPHONE ARRAY

SEISMIC SURVEY IfETHOD

3786408 METHOD AND APPARATUS FOR OFFSHORE GEOPHYSICAL EXPLORATION

WITH LOW POWER SEISMIC SOURCE.OTHER KEYWORDS:

SEISnIC RECORD PROCESSOR

3790929 SKIP-SPREAD METHOD FOR SEISMIC SURVEYING

3806863 HfETHOD OF COLLECTIFG SEISf!IC DATA OF STRATA UNDERLYING BODIES

OF WATER.OTHER KEYWORDS: SFISMIC RECORD PROCESSOR

3831136 METHOD OF INITIATI.G A/D COLLECTING SEISMIC DATA RELATED
TO STRATA UNDERLYING BODIES OF WATER USING A CONTINUOUSLY IIOVIEG

SEIStfIC EXPLORATION SYSTEM LOCATED ON A SINGLE BOAT

OTHER KEYWORDS: SEISMIC RECORD PROCESSOR

3840845 METHOD OP INITIATING AND COLLECTING SEISMIC DATA RELATED
TO STRATA UNDERLYING BODIES OF WATER USING A CONTINUOUSLY MOVING
SEISMIC EXPLORATION SYSTEM LOCATED ON A SINGLE BOAT USING

SEPARATE sTsRsANIRS.OTHER KEYWORDS: SEISMIC HYDROPHONE'ARRAY

SEISfIC RECORD PROCESSOR

3865062 MARINE GEOPHYSICAL EXPLORATION SYSTEM

3066161 METHOD AND APPARATUS FOR OBTAINING A MORE ACCURATE MEASURE

OF INPUT SzISIC ENERGY

38897 SYSTEr FOR CHANGING SEISMIC DETECTION ARRAY LENGTHS
OTHER KEYWORDS: SEISMIC RECORD PROCESSOR

3890593 HULTI-DIRECTIONAL SEISMIC EXPLORATION METHODS ON NAVIGABLE WATER

3906352 METHOD OF MAKING A THREE-DIMENSIONAL SEISMIC PROFILE OF OCEAN FLOOR

3921124 MARINE 3-D SEISIIIC METHOD USING SOURCE POSITION CONTROL
OTHER KEYWORDS: SEISMIC ACOUSTIC TRANSMITTER ARRAY
SEISMIC VIBRATORY ACOUSTIC TtARSEITTUR
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3934220 IfETHOD OF SEISMIC EXPLORATION FOR PHlNETRATIIO DIFFRACTION BARRIERS

AND/OR SURVEYING BENEATH OBSTACLES

3937296 FIRING DEVICE. EXPLOSIVE CHARGE. METHOD, AND SYSTF'M,

FOR SEISMIC EXPLORATION.OTRR KEYWORDS: SEISifIC EXPLOSIVE

ACOUSTIC TRANSmITTER

3943484 METHOD OF ATTENUATING UNWANTED SEISMIC REFLECTIONS

IN UNDERWATER SEISMIC EXPLORATION

3952281 METHOD OF MARINE REFLECTION-TYPE SEISIC EXPLORATION

3979713 METHOD OF MARINE REFLFCTION-TYPE SEISMIC EXPLORATION

SEISMIC VIBRATORY ACOUSTIC TRANSMITTER

3921124 ?ARINE 3-D SEISMIC METHOD USING SOURCE POSITION CONTROL
OTHER KEYWORDS: SEIStIC ACOUSTIC TRANSMITTER ARRAY

SEISbfIC SURVEY METHOD

3932835 TOWABLE VLF SONAR PROJECTOR

OTHER KEYWORDS: SEISIC ACOUSTIC TRANSMITTER ARRAY
SEISMIC STREAMER CABDL ; TOWED BODY DEPTN CONTROL

3946831 ACOUSTIC Z.AvSmITTER
OTHER KEYWORDS: ISTRUiENT DEPLOYM1ENT S
SEISMIC ACOUSTIC TRANSMITTER ARRAY

3978940 ACOUSTIC SOURCE

3990034 TOVABLE VLF SONAR PROJECTOR

SLOPE PROTECTION

3796640 HEADS AND METHOD FOR PRODUCING STEPPED CONCRETE SLOPE STRUCTURES
OTHER KEYWORDS: CONCRETE FORtf ; FABRIC HAT .

LOW-COST SHORE PROTECTION . REVETMENST SANDBAG

3811287 BOTTOlf.AND BANK FACING
OTHER KEZWORDS: FABRIC MAT ; SEABED SCOUR PROTECTION

3871182 METHOD OF. PROTECTION FOR SLOPES AND CRESTS OF RIVERS. CRAINELS.

AND THE LIKE.OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT I REVETMENT
SEABED MATERIAL PLACZMENT

3874177 POCKET MAT

OTHER KEYWORDS: FABRIC MAT

39037Q2 REVFTMENT STRUCTURE
OTHER KEYWORDS: CONCRETE BLOCK ; LOW-COST SNORE PROTECTION
NgRVETrNT

3922065 MATTRESS, METHOD OF SINKING A MATTRESS AND VESSEL SUZITABLE

FOR USE IN SAID MENiOD.OTRER KEYWORDS: CONCRETE BLOCE a FABRIC MAT
SEABED MATERIAL PLACEMENT

SNALL-CRAPT LAUNCHER

325592 BOAT LIFT
OTHER KNYWORDS: SNALL-CRAF SERVICE STRUCTRE

3953980 DOCK STRUCTURE

OTHER KEYWORDS: PIER, FIXED ; PIERMOBIE SMALL-CRAFT PIER
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3967570 FLOATING DOCK BOAT LIFT
OTHER KEYWORDS: SMALL-CRAFT SERVICE STRUCTURE

3976022 FLOATING DRY DOCK WITH BUOYANCY CONTROLLED AIR INJECTION
AND VENTING SySTEM. OTHER KEYWORDS: SMALL-CRAFT SERVICE STRUCTURE

3977030 ARRANGEMENT FOR HAULING UP, LAUNCHING AND STORING OF BOATS
AND THE LIKE

3978676 SHIP LIFTING APPARATUS
OTHER KEYWORDS: SMALL-CRAFT SERVICE STRUCTURE

3991695 WATERCRAFT DOCKING
OTHER KEYWORDS: SHALL-CRAFT SERVICE STRUCTURE

SMALL-CRAFT MOORING DEVICE

3788258 MOORING DEVICE

3817201 OUTRIGGER FOR MOORING OF BOATS

3830187 LINE-POST COUPLING AND MARINE MOORING-TOWING DEVICES

3838657 OFFSHORE MOORINGS

3842779 BOAT MOORING AND GUARD DEVICE
OTHER KEYWORDS: PIER FENDER

3863591 MOORING BAR FOR BOATS

3905322 BOAT MOORING CLEAT

3938462 BOAT MOORING APPARATUS

3948203 MULTIPLE POINT SECURING CLEAT

3961593 DOCK FENDER ASSEMBLY
OTHER KEYWORDS: PIER FENDER

3971329 MOORING DEVICE

3981261 BOAT DOCKING DEVICE

3996876 MARINE LINE SECURING APPARATUS

SMALL-CRAFT PIER

3824796 MOBILE DOCK STRUCTURE
OTHER KEYWORDS: PIERFIXED ;PIER, MOBILE

3831538 FLOATING STRUCTURE FOR THE MOORING OF YACHTS AND OTHER SIMILAR CRAFT
OTHER KEYWORDS: PIER, FLOATING

3861340 FLOATING DOCK STRUCTURE
OTHER KEYWORDS: PIER, FLOATING

3869532 METHOD OF MANUFACTURING FLOATING BOAT DOCX MODULES
OTHER KEYWORDS: PIER, FLOATING

3952528 BOAT DOCK STRUCTURES
OTHER KEYWORDS: PIER, FIXED

3953980 DOCK STRUCTURE
OTHER KEYWORDS: PIER, FIXED t PERMOBILE SMALL-CRAPT LAUNCHER.

3967569 FLOATING DOCK
OTHER KEYWORDS: PIER, LOATING
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3970169 GANGWAY LADDER
OTHER KEYWORDS: PIER, FLOATING

3977344 FLOATABLE CONCRETE STRUCTURES
OTHER KEYWORDS: PIER, FLOATING

3999397 MODULAR DOCK SYSTEM
OTHER KEYWORDS: PIER, FIXED

SMALL-CRAFT SERVICE STRUCTURE

3800732 BOAT HULL CLEANING APPARATUS
OTHER KEYWORDS: FOULING REMOVAL

3820489 UNDERWATER SEWAGE COLLECTION SYSTEM FOR DOCKED BOATS

OTHER KEYWORDS: POLLUTANT COLLECTION

38S7246 PLATFORM LEVELING DEVICE

3895592 BOAT LIFT
OTHER KEYWORDS: SMALL-CRAFT LAUNCHER

3951087 BOAT DRY DOCKING APPARATUS

3967570 FLOATING DOCK BOAT LIFT
OTHER KEYWORDS: SMALL-CRAFT LAUNCHER

3976022 FLOATING DRY DOCK WITH BUOYANCY CONTROLLED AIR INJECTION

AND VENTING SYSTEM.OTHER KEYWORDS: SfALL-CRAFT LAUNCHER

3978676 SHIP LIFTING APPARATUS

OTHER KEYWORDS: SMALL-CRAFT LAUNCHER

3991695 WATERCRAFT DOCKING
OTHER KEYWORDS: SPLL-CRAFT LAUNCRER

SONAR, DEPTH SOUNDER

3783142 DEPTH SOUNDER

3787802 AUTOMATIC RANGE SWITCHING FOR DIGITAL DEPTH SOUNDERS

3787803 HIGH PERFORMANCE METER DEPTH SOUNDER FOR AUTOMATICALLY INDICATIRG

DEPTH WITHOUT MANUAL ADJUSTNlT

3790925 ECHO-SOUNDING APPARATUS HAVING A DIGITAL INTERMEDIATE STORE

3803541 METHOD OF MONITORING OPERATING CONDITION

OF SUBMARINE CABLE-BURYING DEVICES
OTHER KEYWORDS: SEABED CABLO PLOW

3852705 SONAR DEPTH TRACKING SYSTEM

3875549 TRANSMITTER TRIGGER CIRCUIT FOR ECHO-SOUNDERS OR SIMILAR DEVICES

3890840 LASER CONTROLLED FATHONETER
OTHER KEYWORDS INSTRUMEN LASER

3924258 DIGITAL DEPTH SOUNDER

3942149 SOLID STATE DEPTH SOUNDER

SONAR, SIDE LOOKING

3800272 ROTATING ACOUSTIC SCANNER SYSTEM FOR POSITIONING OBJECTS

ON THE OCEAN FLOOR.OTHER ifIWORDS: INSNTRUMET DrPLOYMENT a
OFFSHORE CONSTRUCTION SEARED SITE SURVYZ
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3950723 SONAR APPARATUS

3976444 SEAFLOOR MAPPING SYSTEM
OTHER KEYWORDS: SEABED SITE SURVEY

STRUCTURE INSPECTION

3891845 WET ENVIRONMENT RADIOGRAPHY APPARATUS
OTHER KEYPORDS: ZISTRUMENT RADIOISOTOPE PILESTEEL

STRUCTURE REPAIR

3798867 STRUCTURAL METHOD AND APPARATUS
OTHER KEYWORDS: CONCRETE FORM ; PILESTEEL

3860967 DEVICE FOR APPLYING A PROTECTIVE COATING TO AN IMMERGED SURFACE
OTHER KEYWORDS: COATING

3868268 UNDER-WATER SPRAYING
OTHER KEYWORDS: COATING

3890794 METHOD OF REPLACING PILING
OTHER KEYWORDS: PILE CONCRETE ; PILE SECTION CONNECTION
PILESTRUCTURE CONNECTION ; PILWOOD

3934422 PILE SPLICING APPARATUS AND METPOD
OTER KEYWORDS: CONCRETE FORM ;PILE, COCRETE . PILE,HOOD

3984989 MEANS FOR PRODUCING SUBAQUEOUS AND OTHER CAST-IN-PLACE CONCRETE
STRUCTURES IN SITU. OTHER KEYWORDS: BREAKWATER, CONCRETE ; CONCRETE

FORM I FABRIC MAT I OFFSHORE CONSTRUCTION I PILE CONCRETE - SEAWALL

TIDAL ESTUARY WATER LEVEL

3786638 INFLATABLE DAMS AND DAM UNITS
OTHER KEYWORDS: CHANNEL BARRIER a TIDAL INLET

3974654 SELF-REGULATING TIDE GATE
OTHER KEYWORDSi CHANNEL BARRIER

3993913 TIDEWATER POWER SYSTEM
OTHER KEYWORDS: CHANNEL BARRIER a ELECTRICAL GENERATOR a POWERTIDE

TIDAL INLET

3786638 INFLATABLE DAMS AND DAM UNITS
OTHER KEYWORDS: CHANNEL BARRIER a TIDAL ESTUARY WATER LEVEL

3862320 TIDE ENERGY CONVERSION DEVICE
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWER, TIDB

3913333 MEANS AND APPARATUS FOR CONTROLLING FLUID CURRENTS

AND SELCTIVECLZ PRESERVINO AND MODIFYIJG
TOPOGRAPHY SUBJECTED TIERETO.OTHER XEYWORDSt BREAKWATER CONCRETE
CHANNEL PROTECTION ; DUNS PROTECTION ; HAND FENCE ; SEAWALL

TIDE MEASUREMENT

3069911 WATER CURRENT OR TIDE DIRECTION-OF-FLOW INDICATOR
OTHER KEYWORDS: CURRENT MEASUREMENT

3933042 WATER LEVEL GAUGE

OTHER KEYWORDS: WAVE MEASUREMENT

IRS

3634336 FLOATING SPACE FRAME
OTHER KEYWORDS: PIERFLOATINO
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3842606 BEACH-PROTECTORS
OTHER KEYWORDS: BAR PROTECTION ; LOW-COST SHORE PROTECTION
WAVE ABSORBER BEACI

3884042 FLOATING BREAKWATER
OTHER KEYWORDS: BREAXWATER, FLOATING a LOW-COST SHORE PROTECTION

3890917 APIrnE FENDERS
OTHER KEYWORDS: PIER FEVDER

3953977 DEVICE FOR DAMPING WAVES
OTHER KEYWORDS: BREAKWATERFLOATILG BREAKWATER, STEEL FRAME

TOW WINCH CONTROL

3782319 APPARATUS FOR LAUNCHING, TOWING AND RECOVERING A SUBMERSIBLE

BODY PROM A VESSEL.OTHER KEYWORDS: INSTRUMENT DEPLOYMENT
INSTRUMENT RETRIEVAL

3893404 PULL-AHEAD WINCH CONTROL SYSTEM
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT . SEABED TRENCHER

3953826 SUPER LONG SEISMIC SOURCE

OTHER KEYWORDS: SEISMIC ACOUSTIC TRANSMITTER ARRAY

TOWED BODY DEPTH.f CONTROL

3794965 MARINE SEISMIC CABLE BUOYANCY SYSTEM
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3868623 TOWABLE SONAR ARRAY WITH DEPTH COMPENSATION
OTHER KEYWORDS: SEISMIC HYDROPHONE ARRAY ; SEISMIC STREAMER CABLE

3896756 DEPTH CONTROL APPARATUS FOR TOWED UNDERWATER CABLES
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3909774 CONTROLLED BUOYANCY SYSTEM FOR SEISMIC STREAMER SECTIONS
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3931608 CABLE DEPTH CONTROL APPARATUS
OTHER-KEYWORDS: SEISMIC STREAMER CABLE

3932835 TOWABLE VLP SONAR PROJECTOR
OTHER KEYWORDS: SEISMIC ACOUSTIC TRANSMITTER ARRAY

SEISMIC STREAMER CABLE ; SEISMIC VIBRATORY ACOUSTIC TRANSMITTER

3943483 DEPTH CONTROLLERS FOR SEISMIC STREAMER CABLES

WITH DIMENSION VARIABLE LIPT-PRODUCING MEANS
OTHER KEYWORDS: SEISMIC STREAMER CABLE

3961303 DEPTH CONTROLLERS VITB CONTROLLABLE NEGATIVE
AND UNCONTROLLABLE POSITIVE LIPT-PRODUCING MEANS

OTHER KEYWORDS: SEISMIC STREAMER CABLE

3973236 HORIZONTAL HYDROPHONE ARRAY
OTHER KEYWORDS: SEISMIC HRYDROPHONR ARRAY

3978813 PROPELLER-DRIVEN HYDROPHONE ARRAY TENSIONING DEVICE
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT *. SEISMIC IYDROPHOUC ARRAY

TOWED VEHICLE

3818440 SEISMIC ENERGY GENERATOR FLOAT
OTHER KEYWORDS: SEISMIC EXPLOSIVE ACOUSTIC TRANSNITER
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3841156 COMBINED DEPTH INDICATOR AND WATER SAMPLER

OTHER KEYWORDS: DEPTH PRESSURE MEASURJENT INSTRUMEN, TOWED i

SAMPLER, WATER

3953905 STABILIZED, TOWABLE SPAR BUOY
OTHER KEYWORDS: BUOY INSTRUMENTED

TOWING CABLE

3791480 STRESS RELIEF INSERT FOR FLEXIBLE TOWED ARRAY

3859949 ENVELOPE FOR UNDERWATER CABLE, DRAG ROPES OR THE LIKE

3860899 STRUM NOISE REDUCING DEVICE
OTHER KEYWORDS: SEISMIC HIDROPHONE

3884173 SUPPRESSION OF CABLE STRUMMING VIBRATION BY A RIDGED CABLE JACKET

3895595 FAIRED CABLE DRAG REDUCTION WITH NON-NEWTONIAN FLUIDS

3899991 WEATHER RESISTANT SEGMENTED PAIRING FOR A TOW CABLE

3940732 BUOYANT ELECTRODE AND SYSTEM FOR HIGH SPEED TOWING
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT ; SEABED PROPERTY MEASUREMENT

3962982 PAIRINGS FOR CABLES FOR THE TCWING OF At .:,ERSED BODY

3964424 INFLUENCE DETECTING GEAR WITH IMPROVED TOWING CHARACTERISTICS
OTHER KEYWORDS: INSTRUMENT SEABED IN SITU ; INSTRUMENT TOWED I
SEABED PROPERTY MEASUREMENT

3990386 PAIRED MULTI-STRENGTH MEMBER TOWCABLE AND ASSOCIATED SEVUENTIAL

LOAD DISTRIBUTION SYSTzM

WATER PLANT REMOVAL

3862537 MECHANICAL ELIMINATION OF AQUATIC GROWTHS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

POLLUTANT, SUCTION REMOVAL

3867772 METHOD OF EXCAVATING TO FORM OR ENLARGE A WATERWAY
OTHER KEYWORDS: DREDGE CUTTERHEAD a DREDGE LADDER CONTROL

3962803 DREDGING HEAD
OTHER KEYWORDS: DREDGE, CUTTERREAD DREDGE INTAKE ; PUMP

3971148 DREDGE CUTTERHEAD

OTHER KEYWORDS: DREDG CUTTERHEAD a DREDGE INTAKE

WAVE ABSORBER BEACH

3042606 BEACH-PROTECTORS

OTHER KEYWORDS: BAR PROTECTION ; LOW-COST SHORE PROTECTION TIRES

3844124 CONTROL OF EROSION
OTHER KEYWORDS: BREAKWATER, CONCRETE ;CONCRETE ARMOR UNIT 

LOW-COST SHORE PROTECTION

3962083 APPARATUS AND METHOD FOR PROTECTING A SHORELINE

AGAINST CONTAMINATION FROM AN OIL 5PILL.OTEER KEYVORDS:

FABRIC MAT I POLLUTANT ABSORPTION l POLLUTANBMECHANICAL REMOVAL

WAVE FLUME

3602697 WAVE GENERATOR FOR SIMULATED SURPRIDING

OTHER KEYWORDS: WAVE GENERATOR
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3913332 CONTINUOUS WAVE SURFING FACILITY
OTHER KEYWORDS: WAVE GEHERATOR

WAVE GENERATOR

3789612 METHOD OF SURF GENERATIOPY
OTHER KEYWORDS: HYDRAULIC MODEL BASIN

3802697 WAVE GENERATOR FOR 31.'!ULATED SURFRIDIUG
II!!R KEYVORDS: WAVE FLUPE

3827290 4YTZA':A 7AvLE STUDY CENTER
rwTHE" KE? 'VPDS: HYDRAULIC MOPEL PASI.7

3837094 WAVE GENERATING APPARATUS FOR STUDY OF WAVE PHENOMENA
OTHER KEYWORDS: HYDRAULIC MODEL BASIN

3913332 CONTINUOUS WAVE SURFING FACILITY

.:T'ER KEYWORDS: WAVE FLUPE

3973406 SURGE GENERATORS OF THE PLUNGER TYPE

WAVE MEASUREMElIT

3765203 WAVE FORCE TRANSDUCER
^73.R KEYWORD C: PILE LOAD t!EASUREfENT

3800601 J;A SENSOR AND DESCRIPTOR SYSTEM
OTHER KEYWORDS: BUOY, INSTRUMENTED

3874237 LIQUID LEVEL HEIGHT MEASURING APPARATUS

3910111 WAVE HEIGHT MEASURING DEVICE
OTHER KEYWORDS: OFFSHORE PLATPORM,FLOATING

3933042 WATER LEVEL GAUGE
OTHER KEYWORDS: TIDE MEASUREMENT

3955412 WATER CURRENT FORCE MEASURING APPARATUS
OTHER KEYWORDS: BUOY ZNSTRUMENTED ; BUOZ MOORING SYSTEM
CURRENT MEASUREMENT

3983750 FLUID LEVEL SENSING DEVICE
OTHER KEYWORDS: BUOY INSTRUMENTED

WIND MEASUREMENT

3069913 METHOD AND APPARATUS FOR DETERMINING sURFACE WIND VELOCITY
OTHER XEYWORDS: INSTRUMN , AIRBORNE

GPO sea 607 I
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