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(57) ABSTRACT 

A ?oating object is attached to a shipboard hoisting crane 
through its attachment device under high seaWave 
conditions, by maintaining alignment of the crane attach 
ment device under maneuvering thrust control With a loca 
tion on the ?oating object during lowering of the attachment 
device onto the ?oating object. Such maneuvering thrust 
control is established by thrust jets emitted from the attach 
ment device under control of optical scanning detection cells 
mounted on the attachment device for reception of a recep 
tion location indicating beam emitted from the ?oating 
object. 
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GUIDED THRUST MANEUVERED 
SHIPBOARD CRANE 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured and 
used by or for the Government of the United States of 
America for governmental purposes Without the payment of 
any royalties thereon or therefore. 

The present invention relates to establishing and main 
taining alignment betWeen a shipboard crane and a ?oating 
object under rough seaWater conditions for crane retrieval of 
such ?oating object from the seaWater. 

BACKGROUND OF THE INVENTION 

Objects or vehicles ?oating on seaWater, such as small 
boats, are currently retrieved onto ships by use of a ship 
board crane through Which a hook or attachment device is 
loWered into engagement With the ?oating object under 
crane operator control. HoWever under rough seaWater 
conditions, such seaWater retrieval of the ?oating object by 
use of the crane is very di?icult and often unsuccessful 
because of ship motions and the relative motions betWeen 
the ?oating object and the ship crane hook under high sea 
Wave and Wind conditions. Under such rough seaWater 
conditions, current practice sometimes involves use of per 
sonnel to maneuver the ?oating object such as a small boat 
in an effort to compensate for its motions relative to the 
shipboard crane and/or to manually seize the crane sus 
pended hook and attach it to the small boat to be retrieved. 
Where the ?oating object to be retrieved is unmanned, such 
as a ?oating buoy or robotic vehicle, it is extremely di?icult 
and time consuming to engage the crane hook With the 
?oating object under high sea states. 

It is therefore an important object of the present invention 
to provide conventional shipboard cranes With facilities 
Which avoid the di?iculties and problem heretofore experi 
enced thereWith in retrieving unmanned ?oating objects 
alongside of a retrieval ship under rough sea conditions. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, a commercially 
available type of shipboard crane is utilized to position and 
loWer an attachment hook device onto an unmanned object 
?oating on a body of seaWater alongside of a retrieval ship 
for example on Which the crane is mounted. Pursuant to the 
present invention, such attachment hook device suspended 
by a cable from the crane at a location above the seaWater 
is equipped With pressurized ?uid reaction jet thrusters to 
maneuver it relative to the crane suspension cable so as to 
maintain it in alignment With the ?oating object While being 
loWered into engagement thereWith. The thrusters are auto 
matically controlled for such purpose by an optical homing 
system, involving an array of photoelectric cells through 
Which to track an optical beacon, ?ashing at a speci?c 
frequency from a beacon emitter on the ?oating object, to 
thereby provide location indicating signals to be received by 
the photoelectric cells for control of the thrusters. 

According to certain embodiments of the present 
invention, the crane suspended attachment device Will have 
a spike-shaped projection to be received Within a funnel 
shaped, self-aligning attachment device on the ?oating 
object to maintain latched attachment after insertion of the 
crane suspended spike projection. The ?oating object may 
then be lifted out of the Water and deposited on-board the 
retrieval ship in the same manner associated With conven 
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2 
tional shipboard cranes performing such function. As a 
result of the foregoing referred to features of the present 
invention, the crane operator may quickly attach and retrieve 
?oating objects under high sea state conditions. 

BRIEF DESCRIPTION OF DRAWING 

A more complete appreciation of the invention and many 
of its attendant advantages Will be readily appreciated as the 
same becomes better understood by reference to the folloW 
ing detailed description When considered in connection With 
the accompanying draWing Wherein: 

FIG. 1 is a partial side elevation vieW illustrating a small 
unmanned ?oating boat along side of a retrieval ship from 
Which a hoisting crane loWers an attachment device sus 
pended therefrom onto the ?oating boat; 

FIG. 2 is a partial front elevation vieW of the suspended 
attachment device and attachment receptacle portion of the 
?oating boat shoWn in FIG. 1; 

FIGS. 3 and 4 are section vieWs taken substantially 
through planes 3i3 and 4i4 in FIG. 2; 

FIG. 5 is a partial section vieW taken substantially through 
a plane indicated by section line SiS in FIG. 2; 

FIG. 6 is a partial section vieW taken substantially through 
a plane indicated by section line 6i6 in FIG. 5; and 

FIG. 7 is a schematic diagram of the automatic optical 
housing maneuvering system associated With the shipboard 
hoisting crane arrangement illustrated in FIGS. 1*6. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Referring noW to the draWing in detail, FIG. 1 illustrates 
a shipboard crane 10 of a conventional type generally knoWn 
in the art, With Which the present invention is associated. 
Such crane 10 is shoWn mounted on the deck of a marine 
vessel 12 adjacent to its stem end 14. A load pick-up and 
delivery end section 16 of the crane 10 is shoWn overlying 
an object such as a small, unmanned boat 18 a?oat on the 
seaWater 20 adjacent the stem end 14 of the vessel 12. Such 
end section 16 of the crane 10 is loWered and lifted, under 
selectively poWered control, relative to the boat 18 for load 
pick-up and delivery as generally knoWn in the art. HoWever 
pursuant to the present invention, an attachment device 22 is 
suspended from the crane end section 16, above the seaWater 
12 for reception Within a receptacle formation 24 on the boat 
18 above the seaWater 12. 

As shoWn in FIGS. 2*6, the crane attachment device 22 
includes a support 26 suspended from the crane end section 
16 by a hoisting cable 28. Positioned on top of the support 
26 in 90° angular relation to each other are four (4) thrust 
control valves 30 to Which ?uid jet emitting cones 32 are 
respectively attached as shoWn in FIG. 2. Pressurized ?uid 
such as Water or air supplied to the control valves 30 is 
discharged as thrust producing jets 34 from the cones 32 as 
shoWn in FIG. 1. Such thrust producing jets 34 Will accord 
ingly impart motion to the attachment device 22 in different 
directions While it is being loWered by the crane 10 toWard 
the receptacle 24 on the boat 18 for establishing and main 
taining alignment betWeen the attachment device 22 and the 
receptacle 24. The pressurized ?uid for generating the thrust 
is supplied to the thrust control valves 30 through ?exible 
tubing 36 as shoWn in FIGS. 2 and 3. 

Projecting centrally from the underside of the support 26 
of the attachment device 22 as shoWn in FIGS. 1, 2 and 4, 
is an attachment spike 38 having engagement latches 40 
projecting laterally therefrom. The spike 38 Will accordingly 
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be received Within a reception funnel 42 formed in the boat 
receptacle 24, as shown in FIG. 6, so as to effect attachment 
thereWith When lowered by the crane 10 into engagement. 

Also mounted Within the support 26 of the attachment 
device 22 for exposure on its underside as shoWn in FIGS. 
2, 4 and 5, are four (4) photoelectric optical detection cells 
44 for tracking beacons 45 emitted from the receptacle 24 by 
beacon emitters 46 to scan movement of the boat 18. The 
receptacle location indicating beacon 45 from the emitter 46 
When scanned by the cells 44 Will accordingly produce 
maneuvering signals that are applied to the thruster control 
valves 30 as diagrammatically shoWn in FIG. 7. The thrust 
homing control system associated With the attachment 
device 22, accordingly includes an electrical poWer supply 
48 for operationally energizing the scanning cells 44 through 
Which selected ones of the control valves 30 are opened and 
closed to feed pressurized ?uid from a pressurized ?uid 
supply 50 for directionally controlled discharge of the jet 34 
from the maneuvering thruster cones 32 in order to impart 
positioning alignment motion to the attachment device 22. 
As a result of the foregoing described thruster guidance, 

the operator of the shipboard crane 10 may quickly maneu 
ver the crane end section 16 for its attachment through the 
device 22 to the receptacle 24 on the boat 18 ?oating 
alongside the ship 14 under high sea states. The attachment 
device 22 is reeled up by the crane 10 causing the boat 18 
to be pulled up against the end section 16 of the crane 10 so 
as to stabilize the boat 18 While being brought aboard the 
vessel 12. ToWard that end, the crane end section attachment 
device 22 is provided With the scanning cells 44 on its 
support 26 to track movement of the ?oating object 18 and 
thereby selectively control poWering of the thrusters 32 to 
synchronize motion of the attachment crane end section 16 
and attachment device 22 With the seaWater imposed motion 
of the ?oating object 18. 

Pursuant to the present invention, the directional thrust 
effected by discharge 34 from the cones 32 may be produced 
by pressured ?uids other than those from pressurized air or 
Water supplies, such as propane and rocket thrusters. Also, 
multiple directed fans or propellers may be utilized as the 
thrusters. Furthermore, the attachment con?guration involv 
ing the locations of the spike 38 and the funnel 42 respec 
tively on the attachment crane end section 22 and the boat 
mounted receptacle 24 may be reversed. 

Obviously, other modi?cations and variations of the 
present invention may be possible in light of the foregoing 
teachings. It is therefore to be understood that Within the 
scope of the appended claims the invention may be practiced 
otherWise than as speci?cally described. 
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What is claimed is: 
1. In combination With a sea vessel hoisting crane having 

a load pick-up and delivery end section suspended therefrom 
to be received Within a receptacle positioned on a boat a?oat 
in seaWater, a system for controlled displacement of the 
crane end section While being loWered toWard said recep 
tacle above the seaWater, comprising: optical detection 
means for generation of maneuvering signals transmitted 
only above the seaWater in response to said movement of the 
receptacle relative to the crane; and thrust means for impart 
ing said displacement to the crane end section to maintain 
alignment thereof With the receptacle in response to said 
maneuvering signals from the optical detection means dur 
ing said movement of the receptacle. 

2. The combination as de?ned in claim 1, Wherein said 
optical detection means comprises: radiation means on the 
receptacle for emission of a location-indicating beacon 
therefrom; and scanner means on the crane end section for 
effecting said generation of the maneuvering signals under 
selective control of the location-indicating beacon. 

3. The combination as de?ned in claim 2, Wherein said 
thrust means comprises: a plurality of ?uid jet emitting 
devices mounted in angularly spaced relation to each other; 
and valve means connecting said ?uid jet emitting devices to 
a source of pressurized ?uid under control of the maneu 
vering signals to impart said displacement to the crane end 
section in response to ?uid jet discharges from the ?uid jet 
emitting devices. 

4. The combination as de?ned in claim 3, Wherein said 
crane end section comprises: a support on Which the optical 
detection means and the thrust means are mounted; and an 
attachment spike projecting from the support to be received 
Within a reception funnel formed in the receptacle at a 
predetermined reception location thereon. 

5. The combination as de?ned in claim 1, Wherein said 
thrust means comprises: a plurality of ?uid jet emitting 
devices mounted in angularly spaced relation to each other; 
and valve means connecting said ?uid jet emitting devices to 
a source of pressurized ?uid under control of the maneu 
vering signals to impart said displacement to the crane end 
section in response to ?uid jet discharges from the ?uid jet 
emitting devices. 

6. The combination as de?ned in claim 1, Wherein said 
crane end section comprises: a support on Which the optical 
detection means and the thrust means are mounted; and an 
attachment spike projecting from the support to be received 
Within a reception funnel formed in the receptacle at a 
predetermined reception location thereon. 
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