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INTRODUCTION

The goal of this project is to design, construct and test an underwater retrieval unit.  The unit includes a cable and reel, capture and release mechanisms, and a surfacing buoy.  An adaptable mounting system allows for mounting to a variety of underwater vehicles, and for placement within the field of view.  The prototype was originally designed to retrieve a piece of equipment for the Moss Landing Marine Lab utilizing Santa Clara University’s (SCU) remote operated vehicle (ROV) Triton.

MOTIVATION

While ROVs (Remotely Operated Vehicles) have the ability to carry a light payload most are not capable of retrieving large submerged objects.  Limited by size and weight constraints or if an object is partially sunken into sea floor, a stronger lift is needed to retrieve many sunken treasures.  In the case of Moss Landing Marine Labs, a large structure accidentally fell overboard.  It is much to heavy for many ROVs to lift alone, and too deep for divers to descend for any extended period and attach a lifting cable.  Therefore it was necessary for the development of an underwater retrieval unit.

SYSTEM OVERVIEW

Cable and reel 

The first step is to determine the length and strength of the cable needed to retrieve the object.  In this case 200ft of 250lb working strength twisted polypropylene was selected.  This material was selected due to it corrosion resistance (salt water environment), positive buoyancy, and high visibility.  The rope type and length can be easily changed by spooling a new cable onto the existing reel, or by replacing the entire reel for much larger cables but still utilizing the common spooling axel.  The cable and reel can be seen attached to a ROV in Fig. 1.
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Fig. 1. Cable and Reel attached to an ROV

Capture mechanism

The capture mechanism consists of a carabineer attached to a sleeve which holds the carabineer in the open position for easy attachment, also known as a “dead man’s hook”.  A pivoting arm allows the hook to be oriented in any direction, for ease of use by the pilot in the field of view.  Fig. 2 shows one example of how the hook can be oriented for capture.
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Fig. 2. Capture of a Submerged Structure

After the pilot has positioned the carabineer around the target, and begins to back away, the carabineer will pull out of the sleeve, snapping the spring-loaded carabineer shut.  In Fig. 3 the completed capture is seen with the carabineer locked on to the structure, and the ROV beginning to back away.
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Fig. 3. Completed Capture

Release mechanism

The release mechanism consists of a box and pin, which holds the surfacing buoy, and keeps the cable reel from unraveling.  As the pilot continues to back away, a short length of cord pulls free the release pin.  Allowing the reel to spin, feeding out cable, and releasing the surfacing buoy.  Fig. 4. shows the release pin pulled and the buoy and reel beginning their assent.
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Fig. 4. Release of Reel and Surfacing Buoy

Surfacing buoy

The surfacing buoy consists of a length of enclosed PVC creating a tight volume rated to over 200 PSI (450ft).  In Fig. 5 the final stage is shown, with the reel spooling out cable and the buoy pulling it to the surface.
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Fig. 5. Final Stage

After the unit has reached the surface, it can then be attached to a winch aboard the surface support vessel, and the submerged structure can be lifted to the surface.

CONCLUSION

To date the prototype has not yet been deployed in open water retrieval due to an unfortunate cable failure on Triton during our one test opportunity. However we have had successful trials in test tanks.
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