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3,402,688 
GROUNDEED SHIP RECOVERY APPARATUS 

Edgar N. Rosenberg, 6954 Mission Gorge Road 9220, 
and Charles S. Maining, 3454 Bangor Place 92106, 
both of Sabiego, Calif. 

Fied Apr. 18, 1967, Ser. No. 631,845 
3 Cains. (C. 4-51) 

ABSTRACT OF THE DISCLOSURE 
The invention relates to a grounded ship recovery ap 

paratus that includes two cylinders joined by a pair of 
braces. A blade mounted on the external surface of a 
first cylinder is inserted into the ocean floor between the 
other cylinder and a grounded ship to provide a pivot 
point. A line extending from the other cylinder to the 
ship transmits a horizontal pulling force to the ship when 
the first cylinder is flooded. A preferred embodiment of 
the invention utilizes a floatable hoist apparatus in place 
of the first cylinder. Rotational force provided by the 
floatable hoist apparatus is converted into a horizontal 
force for removing the grounded ship. When the ship has 
been pulled free, using apparatuses made in accordance 
with the two embodiments, water is pumped from the 
sunken cylinders to permit recovery of the entire ap 
paratus. 

The inventon described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor, 

Background of the invention 
The need for a device capable of exerting a powerful 

horizontal force to remove grounded ships is widespread 
since grounded ships are often abandoned on reefs and 
shores for want of a device capable of removing them. In 
many cases, tugboats, alone or in groups, simply cannot 
provide sufficient horizontal force. 

It is a primary object of the invention to provide a 
grounded ship recovery apparatus capable of exerting 
horizontal forces greatly in excess of those forces pro 
duced by conventional means. 
Another object of the invention is to provide a means 

by which the heavy lift capacity of a floatable hoist ap 
paratus can be converted to a horizontal force. 

Still another object is to provide a grounded ship re 
covery apparatus which is mobile and completely recover 
able. 

Other objects and attended advantages will become 
more apparent in the ensuing detailed description. 

Summary of the invention 
Briefly, the invention is directed to provide a grounded 

ship recovery apparatus, utilizing a floatable hoist appara 
tus connected by braces to an elongate cylinder carrying 
a longitudinally extending blade. By flooding the cylinder 
the blade is embedded between the floatable hoist appara 
tus and the ship to provide a fulcrum or pivot point. A 
line extending from the floatable hoist apparatus is con 
nected to the grounded ship. By selectively flooding and 
evacuating water tight compartments within the floatable 
hoist apparatus, a rotational force is transformed into a 
horizontal force through the line attached to the grounded 
ship. The invention provides a means for converting the 
great vertical-lift capacity of the floatable hoist apparatus 
to a horizontal force of equal magnitude. In this manner, 
horizontal forces, greatly in excess of those available by 
conventional means, are available to permit removal of 
grounded ships which otherwise had to be abandoned. 
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2 
Brief description of the drawings 

FIG. 1 is a perspective view of one form of the grounded 
ship recovery apparatus. 

FIG. 2 is an end view showing one of the cylinders 
flooded and the blade embedded in the ocean bottom. 

FIG. 3 is an end view of the grounded ship recovery 
apparatus with both cylinders flooded and the ship pulled 
free. 

FIG. 4 is a top view of the preferred embodiment of 
the invention. 

FIGS. 5-6, and 7 are transverse sections along lines 
5-5, 6-6, and 7-7 of FIG. 4. 

FIG. 8 is an end view of the preferred form of the 
invention in position and removing a grounded ship. 

Description of the preferred embodimnets 
Referring now to FIG. 1, a first embodiment of the 

grounded ship recovery apparatus 10 includes an elongate 
hollow cylinder 11 and an elongate hollow chamber 12 
which is positioned in substantially parallel relationship 
to the cylinder by a pair of braces 13a, 3b. The chamber 
carries a longitudinally extending blade 14 which prefer 
ably forms a plane which diverges downwardly from a 
plane defined by the cylinder and the chamber. One or 
more lines or cables 15 are attached to the cylinder sur 
face at one end and to the grounded ship at the other end. 

Both the cylinder and the chamber are provided with a 
plurality of inlet and outlet valves to permit selective 
flooding or evacuation of the cylinder and chamber. The 
flooding or evacuation operation can be effected by well 
known fluid control operations carried on the grounded 
ship recovery apparatus or by supporting vessel via a 
network of inlet and outlet hoses. Here it should be noted 
that the manner of construction of the apparatus, that is, 
the physical dimensions and manner of joining elements, 
is in accordance with standard strength of materials cri 
teria required for the task at hand. Constructing the 
apparatus of heavy-duty steel satisfactorily meets weight 
and strength requirements. 
A common characteristic of most beaches, banks, reefs, 

and similar underwater obstacles is that most are located 
at the top of a gradually rising submerged slope. The in 
stant invention seeks to make use of this topographical 
feature, when the blade is embedded in the slope, to 
Operate as a second class lever. 
The apparatus is positioned as shown in FIG. 1 with 

the chamber 12 disposed between the cylinder 11 and the 
grounded ship. The chamber is then flooded causing the 
chamber and blade 14 to sink. The flooded chamber and 
blade are of Sufficient weight to force the blade into sedi 
ment which lies below the surface in many shallow water 
areas. As seen in FIG. 2, the embedded blade becomes 
the fulcrum while the ship becomes the load. Flooding the 
cylinder creates a vertical force which is transmitted into 
a horizontal pulling force by pivoting about the embedded 
blade. This horizontal force is transferred to the grounded 
ship through the attached line to facilitate removal of the 
grounded ship. 
The apparatus is capable of exerting a horizontal force 

of great magnitude while using little complicated ma 
chinery. By Way of example, if the apparatus is operating 
in 30 feet of water and the braces are 50 feet long with 
the flooded cylinder weighing 10 tons, a horizontal pull 
ing force of 13/3 tons can be delivered to the grounded 
ship (assume that resistance to rotational movement by 
the blade is negligible). After both the chamber and the 
cylinder have been flooded and the grounded ship has 
been removed, the flooding water can be evacuated from 
the cylinder and chamber to refloat the apparatus to en 
able transportation to a different location. 



3. 
A second and preferred embodiment of the grounded 

ship recovery apparatus utilizes a floatable hoisting ap 
paratus 16 having a hollow water tight cylinder 17 in place 
of the elongate hollow cylinder 11. The cylinder is fully 
rotatable about a shaft 20 journaled at opposite ends in 
braces 13a, 13b. Water tight cylinder 17 is partitioned to 
provide a plurality of Sump chambers 18 having sump 
drains 18a and a plurality of radially spaced water tight 
compartments 9, the latter being best shown in FIG. 7. 
Since each of the chambers 18 is identical and also since 
the compartments on either side of each chamber are 
alike, only one chamber and one plurality of spaced com 
partments are shown on the drawings, it being understood 
that several chambers and associated compartments are 
spaced within the cylinder. Depending from a shaft 20, 
the fluid pressure supply in the form of a motor pump 
unit 21 pumps water from the chamber 18 to a selected 
ones of the radially spaced compartments 19 to impart 
a torque around the axis of the floating hoisting appara 
tus. Bi-directional rotation of the water-tight cylinder 17 
is permissible by selective flooding of certain ones of the 
compartments 19. 
A further more detailed understanding of the opera 

tion of the water tight cylinder may be had by noting 
U.S. Patent No. 3,228,371 issued Jan. 11, 1966 to one of 
the present co-inventors, E. N. Rosenberg. The relative 
sizes, modes of operations and capabilities of this cylinder 
and lines disclosed in the cited patent are identical to that 
utilized in the present invention. 

In operation, the preferred form of the invention is 
positioned and connected to the grounded ship with the 
blade embedded in a manner identical to that set out 
above. Selected ones of the compartments 19 are flooded 
to provide the correct amount of torque required to re 
move the grounded ship. Upon removing the grounded 
vessel, water is forced out of the floded chamber and the 
blade is removed from the sediment. 

Obviously, many modifications and variations of the 
present invention are possible. In the light of the above 
teachings, it is therefore, to be understood that within the 
Scope of the appended claims the invention may be prac 
ticed otherwise than as specifically described. 
What is claimed is: 
1. An apparatus for removing a grounded ship com 

prising: 
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4. 
a first floating means having a line attached to said 
grounded ship and being provided with a first flood 
ing means permitting selective filling and evacuation 
for producing a force; 

a second floating means having a blade formed to per 
mit insertion in the ocean floor and being provided 
with a second flooding means for permitting selec 
tive filling and evacuation to insure said insertion; 
and 

a means interconnecting said first and second floating 
means for insuring a conversion of said force to 
a horizontal force upon said insertion, thereby en 
abling the removal of said grounded ship. 

2. An apparatus according to claim 1 in which: 
Said first floating means is an elongate hollow cylinder; 
said second floating means is an elongate hollow cham 

ber with said blade longitudinally disposed; and 
Said means for interconnecting is a pair of braces, each 

having a first end pivotally attached to the cylinder 
on the cylinder axis and a second end affixed to said 
chamber. 

3. An apparatus according to claim 2 in which: 
said cylinder is a watertight hoisting apparatus having; 
a plurality of internal walls partitioning the cylinder 

into a plurality of radially adjacent compartments, 
a fluid Sump means, 
a fluid pressure Supply means for selectively delivering 
Sump fluid to each of said compartments, 

a Sump drain means communicating each compartment 
with said Sump means, and 

Said line is circumferentially wound on the exterior 
Surface of said cylinder to transmit a horizontal 
pulling force to said grounded ship when simultane 
ous, Selective flooding and evacuating of said com 
partments produces a rotational force. 
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