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FLIP --- FLoating Instrument Platform 

FLIP, a 108.2 m long cylindrical vessel with hull diameter of 6.1 m 
tapering to 3. 8 m at the vertical waterline, and displacing about 700 long tons, 
was developed by the Marine Physical Laboratory to serve projects which 
require a highly stable platform for measurement of physical characteristics 
of the sea. When vertical, FLIP's draft is 90 m, with the 18 m superstructure 
which houses the labs, accommodations, and engine spaces projecting above the 
sea surface. 

FLIP is designed to have low response to the majority of the wave periods 
experienced at sea, usually less than 10% of wave amplitude, which makes it an 
excellent platform from which to suspend instruments and conduct rigorous 
time-series observations of the spatial and temporal characteristics of 
important physical parameters of the ocean. Transducer and hydrophone arrays 
can be mounted at various locations along the 90 m length of the submerged 
hull for acoustic studies of the upper levels of the ocean. Similar measurements 
can be made from sensors mounted on the bottom of FLIP, looking vertically 
down to the sea floor. Vertical long-line arrays can be lowered from FLIP to 
position hydrophones at chosen depths throughout the entire water column. 
These arrays can be deployed and retrieved at will to facilitate changes in 
experimental setups. Various measuring devices can be deployed from one or more 
of the three 18-23 m booms which can be swung out from FLIP's upper deck 
structure when vertical. These include current sensors, temperature 
profilers, and wave height measurers. Meterological instruments, radar, and 
optical devices can be mounted topside for sea surface and atmospheric 
measurements. Antenna height of 26 m is available using the hydraulically 
operated mast. 

FLIP can be allowed to drift or it can be secured in a three-point moor 
in depths to 5000 m, in which case it will hold position within a few hundred 
meters. Moorings are carried by the towing ship and deployed and recovered in 
12 hours of daylight each. Towships should have 2000 hp and 90 square meters 
of deck space for the moorings. Towing speeds of 7-9 knots are normal. 

Electrical power is supplied by two ISO KW and one 60 KW 3-phase ac 
generators. Auxiliary equipment includes air compressors, air conditioning, 
fresh water still, hydraulically operated orientation system with hull-mounted 
thrusters, radio and radar, fathometer, and underwater telephone. 

FLIP has living accommodations for sixteen, including a crew of five. 
Food, water, and fuel storage is sufficient for thirty days on-station, 

FLIP and ORB are operated as a single cost center sharing the same 
crew. Their daily rate is determined by a formula which considers annual 
expenses, projected days of use, and previous 5-year data for averaging. 
a combined use of 100 days, the daily rate would be about $3500. 
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"ORB'' Oceanographic Research Buoy 

ORB, 21.3 by 13,7 m rectangular shaped vessel displacing approximately 
330 tons, was developed by the Marine Physical Laboratory to serve projects at 
the laboratory which require the launch, retrieval, implantation or handling 
of large equipments or systems in the open ocean. ORB is 8 meters high from 
keel to upper deck. 

ORB is designed to follow the sea surface as closely as possible, in 
order to simplify the task of placing and retrieving large objects in the 
ocean. The vessel has a center well 4. 6 by 6.1 m which can be opened to permit 
the lowering of equipment through it. The well doors when closed provide a 
semi-dry work space and will safely support a weight of 12,000 kg. Loads up 
to 12 tons can be lowered to a maximum depth of 1525 meters. They are safely 
handled with a system that includes a number of automatic control features. 

The umbilical cable, in addition to supplying the strain support for 
the equipment being handled, is slip-ring connected through the handling 
winch, and can provide up to 100 kVA of 3-phase 60 Hz power to the instrument 
package. The coaxial transmission line, in addition to supplying power, has a 
useable signal bandwidth of approximately 15 MHz for telemetry. Three-phase 
transmission line voltage is 3600 V rms. 

A special cable-tensioning system greatly reduces surge, caused by the 
motion of ORB on the surface; control of wire pay-in pay-out speed from 0 to 
35 meters per minute is provided, 

ORB has no propulsion system, so must be towed to and from the operating 
area. Maximum towing speed is approximately 5 kts. Tow boats having 1200 to 
2000 hp are suitable. 

Three ac power generators provide up to 165 kVA of 3-phase 230 V, 
60 Hz power. 

ORB has living accommodations for 20 including the 4 or 5 man crew. Food, 
water, and fuel storage is sufficient for 30 days while moored on-station. 

Applicability: ORB is especially sui ted to the launch, recovery, handling, 
and maintenance of large, heavy, cable-tethered systems where endurance and 
maintenance of position in a fixed location is of prime importance. 

ORB is routinely moored in water depths to 4,000 meters. 

As noted for FLIP, the daily rate for ORB would be about $3500, based 
on 100 days of combined use per year. 
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Deep Tow Instrumentation System 

Over a period of fifteen years the Marine Physical Laboratory has 
developed a system for mapping quantities associated with the deep sea floor, 
and has used it extensively in both the Pacific and Atlantic Oceans. Although 
some elements of the system have been in successful use for many years, new 
capabilities have been added in more recent time. 

The basic concept is to use instruments towed close to the sea floor, 
thus allowing fine spatial resolution of the parameters. 

Mechanical Equipment 

The primary requisite of systems of this type is the combination of a 
ship, a towed body, a good wire, a winch, and deck handling equipment. 

The principal ship requirement is low speed maneuverability; particularly, 
some form of lateral thrust available forward, since the rudder's effect is 
small at the typical towing speeds of 1 to 2 kts (0.5 to 1m/sec). 

The winch used is a hydraulic type, with a double-drum capstan and 
separate storage reel for the wire, which is a type of well-logging cable. It 
has a coax electrical conducting core, with dimensions about comparable to 
RG8U, which will allow use of about 500 kHz bandwidth for an 8 to 9 km length. 
The wire is rigged through our crane and the fish is held solidly at the end 
of the articulated boom during launch and recovery. While towing, the crane 
is allowed to swing freely so that it is not subject to side-loading. 

The fish contains a pressure case for the electronics and a framework 
for mounting the various sensors. Several sonars cover a variety of 
functions. The narrow beam echo sounder is centered at 125kHz and can operate 
with a high repetition rate (up to about 30 pulses/second) to provide smooth 
moni to1·ing and control information when we are working very close to the sea 
floor. The conical up-looking transducer is the source and receiver for the 
23 kHz sounder used to define the depth at which the fish is operating below 
the sea surface. A simple 40 kHz forward looking sonar provides advance 
warning of approaching obstacles at about 500 meters. 

The side-looking sonar system (long narrow transducers mounted on each 
side of the fish) has been one of our most productive, in both geological and 
search contexts. Our current units operate at 110 kHz (both sides) and have a 
broad vertical pattern. The other sonar system of particular importance 
in the geological context is the broad beam 4 kHz echo sounder. This provides 
50 to 100m penetration into the sea floor under most conditions, with 1 meter 
resolution or better, allowing one to map buried reflecting horizons. 

Non-acoustic systems include a proton precession magnetometer head 
which can be towed 20 to 30 m behind the fish, and a combination stereo 
photographic and television capability, with both systems using the same 
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Deep Tow Instrumentation System (continued) 

illumination. The cameras are derivatives of standard deep sea 35 mm equipment. 
Usually a pair of cameras will be used, one with soo field and one 90°, and 
with separation of 1.5 m to provide stereo capability for every shot. The 
television is designed to provide a low resolution quick look capability. 

Additional measurement capabilities include a temperature measuring 
system, which uses a quartz crystal sensing element capable of resolving short 
term changes of the order of O.OOl°C with a time constant of a few seconds 
(one to two meter spatial resolution at normal towing speeds); an oxygen 
measuring probe; and a temperature/conductivity combination for determining 
salinity. Remotely controlled sampling can be done with a net system for near 
bottom plankton collection, and with a pump and millipore filter system to 
allow collection of fine suspended material. 

Navigation 

Navigation is an essential element of any survey or search system. We 
use two complementary systems for this purpose. To establish geographic 
coordinates with reasonable precision, we employ conventional satellite techniques 
to fix the position of the towing ship. Local, high precision determinations 
of fish positions, on the other hand, are made using a long base line, near
bottom acoustic transponder system. 

Cost 

The principal cost would be that of the ship. Daily operational costs 
associated with the Deep Tow System would depend on the number of MPL 
personnel required to participate and could range from $500 to $2000 per day. 
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Test Facility at San Vicente Lake 

The Marine Physical Laboratory maintains a 24 by 50 ft covered test and 
calibration barge at San Vicente Lake, one of the reservoirs of the San Diego 
City water system. It is located about 30 miles northeast of the Laboratory. 
The facility is moored in 100 foot minimum depth of water with about 4500 feet 
of unobstructed range. The barge is supplied with 440 V, 3 phase ac and 
110-220 V unregulated and 110 V regulated 1 phase ac power. Boat and loading 
facilities are available • 

An overhead I-beam runs the length of the well and is equipped with 2 
ton and~ ton chain hoists. Movable dollies run on tracks along the well. 

Test capabilities include: 

source and receiver response 

directivity pattern plots 

null-balance measurements 

impedance measurements. 

A set of calibrated PZT-4 crystals are available for these tests. System 
frequency response is from 1 kHz to 100 kHz. 

Work at the facility is limited to that conducted under U.S. Government 
or University sponsorship, and is coordinated by the Marine Physical Laboratory. 

Costs of the facility are shared by the users on a pro-rata basis, 
averaging less than $200/day • 


