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Oﬁﬁg Mf?ﬁZﬂf‘gZﬂdﬂﬁz « WOODS HOLE OCEANOGRAPHIC INSTITUTION

TO t Fred Sayles . DATE: 27 March 1979

SUBJECT : Comments on Workshop Report

Since you have been given the dubious honor of critizing
the wire rope section of the UNOLS Workshop Report, I will dump
my comments on you.

1 feel the workshop dropped the ball by not determiming
the basic requirements for wire rope and winch systems., What is
needed is & set of operating reguirements from the scientific
users of these systems, stating their anticipated needs for the
next 10 years in terms of:

&.) Instrument weight

b.) Instrumsnt bulk or sice

c.) Payout and rehaul speeds

d.) Operating depths

e,) Data transmission (conductors)

f.) Anticipated anmual use

g.) Likely ereas of operation and seas states

Using these values, which should be considered as scientific
demands, the present systems can be evaluated for ability to perform.
Based on this evaluation necessary improvements or upgrading can be
determined, outlined and proposed.

I will take the items as summarized in the report, one by one,
and comment on them. There is no fault to be found in the essence of
the recommendations if one takes the idealistic approach. T gquestiom
the practical implementations and effectiveness of some of the
suggestions.

1.) WIRE WINDING AND TENSIONING MACHINES - A great idea &nd a
virtual necessity if the wires can not be streamed at sea
before their first use, One should be available on the East
Coast and one on the West Coast for general use. No ones
operator should have his own. I doubt the existance of any
one machine capable of putting a load of up to 10,000# on ¥" or
5/8" wire and capable of handling 3/16" to 3/4" wire, but this
may not be a problem. Sending a machine to sea is attractive
but cruises where it would be used will be of extended duration
and with multiple disciplines on board. Can you afford the
storage space for it and the spare reels of wire on cruises
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3.)

4.)

5.)
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where space is at a premium already? I doubt its practicality.

I think it will be more efficient to have a simple wire winding
device aboard to change wires and then stream the wire before use.
Sending a tensioning machine to sea will take it out of circulation
for long and unacceptible pericds of time.

TERSION LIMITIRG DEVICES - Hice but diffiecnlt to assure correct
use, Set a limit on tension and the only way of reacting to
overloads is to payout more wire faster, Alsoc, if a scientist
has the success of an experiment or & cruise hanging on the end
of an overloaded (in terms of tension limit) wire you know damn
well that the limits will be cverrode to get the instrument back,
thereby negating the purpose of the device. It is much better to
use foresight end planning to prevent the problem from occurring.

ACCUMUIATORS - T agree with their usefulness in reducing the
dynamic effects of starting and stopping the winch and for
reducing or otherwise smoothing out acceleration due to ship
motion. A properly designed and installed accumultor may be able
to reduce the vertical excursions of the wire on a8 moving platfomm.
Multigheave accumulation will reduce the useful life of wire by
introducing more bending stress points.

LEVEL WINDIBG - Agree in principal with statements. Perfect
levelwinding at all times depends on a mateh of wire size, drum
flange width and throw of diamond thread, as well as proper
tensioning., Assure this match for each size wire on each winch
and there will be good level winding. Tolerances are very small
so components must be well designed, manufactured, installed,
maintained AND replaced when worn,

MAINTENANCE SCHEDULES - A guideline, made available to the fleet,

for the care and feeding of wire and winches would be useful.

What would be the consequences of not following the guidelines?

Off with their funding!! Proper maintenance is an absolute necessity
on every winch. The question is: What is propar?

BANGE OF WIRE S5IZES - I disagree with the concept of making each
winch capable of accommodating more than one size wire. It will be
necessary to maintain multiple drums and timing gears for leyel-
winding for each winch in order to assure the matches mentioned

in Section 4. Tt is better to set a standard size based on needs
for trawl, hydro and conducting wires. All requirements for sizes
other than the standard should be handled as special cases end the
individual project should provide either a special winch or provide
the components for modifying the winches. As fleetwide needs
change, the winches should be upgraded to & new wire size.



To: Fred Sayles 3= 27 March 1979

Subject: Comments on Workshop Report

7.)

8.)

9.)

10.)

11.)

12.)

13.)

The above refers to existing winches. I have no doubt that a
new winch system could be designed which permits multiple wire
sizes to be accommodated, 1 would suggest that it may be time
to consider a new generation of oceanographic winches capable of
meeting our expanding needs.

WINCH/WIRE MONITORS - I agree with the recommendations. I would
encourage the use of tension recorders for all winches. They would
be used to monitor the stressing of the wire for determining its
life history and assist in decision making for wire replacement.

SPARE WIRES - Spare reels of wire should be carried on all
vessels capable of carrying them. Science programs depend too

much on the integrity of the wires to neglect having spares on
board.

SLIP RING DEVICES - I agree with concept.

LUBRICATION - Wires must be lubricated apd light oils should be
used. The question remains on how often wires must be lubricated.

DOCUMENTATION - A necessity fully implemented at WHOI and being
drummed into the Captains and Bosn's.

LOADING CALCULATIORS - The determimation of the effects of ship
motion on the wire for a given sea state is an important factor
in protecting the wire from damage, not to mention loss of
equipment., The significance of the velocities and accelerations
associated with ship motion, although recognzed, is not fully
appreciated as a major contributer to wire abuse. Operating limits
for a given wire, ship, sez state, instrument and operating depth
must (and on WHOI ships will be) Be imposed. I agree with the
recoomendations of the report. I feel & computer program is
unwieldy and is overkill for all but special applications. A
tabular or graphic form of sea state operating limits, easily
referenced and convenient to use, should be made available for
each ship.

VARIETY OF WIRE ROPE SIZES - The recommendation to restriet the
fleet to specific size wireg is beneficial only if it means
manufacturers can make larger runs of the wires peculiar to
oceanographers and stockpile them, thereby reducing long delivery
time. Also, it aids in standardizing end fittings, clamps and
messengers throughout the fleet. Otherwise, institutions should

be compelled to provide wires of recommended strength, length,
number of conductors, power and resistance ratings. Let the various
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institutions have the freedom of choice of wire. Standardization
and uniformity tends to preclude innovativeness and improvement
which in the case of wire rope there is plenty of room for.

BIOCKS AND SHEAVES - I agree that blocks and sheaves must be of
the correct size for each size wire. The use of improper sizes
is stupid and damn near eriminal. But this doesn't mean that
UNOLS can police their use. Let UNOLS simply provide the guide-
lines by publishing recommended sheave sizes for oceancgraphic
cables. The statement, "sheaves 40 times the diameter of the
gmallest wire," is wrong. It should read, "40 times the overall
wire diameter" or "400 times the individual wire size."

STUDY OF E-M CABLES - Such a study is warrented. I think we can
push the state of the art to the limit and should take advantage
of any new development. The areas in need of improvement are:
Weight vs. strength, torque balancing, crush resistance and
electrical properties of conductors. Walden is conducting such
a2 study now. :

RECOMMENDATIONS FOR E-M CABLE - I agree with the recommendations.
I would add that a replacement schedule for each wire in use be
established based on its actual use, its exposure to the elements
and maintensnce. Don't wait to replace them until they look bad.
1 believe the rate of deterioration of wires is very low for the
first year of use and then accelerates very rapidly. Proper
lubrication will undoubtedly reduce this rate of deterioration
but a bright, shiny wire will weaken with use just as a rusty one.
Oceanographic cables are the most critical element in the
oceanographer's catalog of tocks, second only to the ship itself.
The only sure way to protect his instruments is to replace all
wire on a regular and orderly basis,
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INTRCDUCTION

This report is the result of a study that includes a workshop
held at Texas A&M University on February 26-28 and a detailed review
of the preliminary report of the workshop by each UNOLS' institution
and by interested individuals in the oceanographic community, The
comments of the institutions and individuals were considered and the
present edited report was written on June 7 and 8, 1979 at Woods
Hole Oceanographic Institution,

This study was initiated because of a growing concern in the
oceanograhic research community about general inadeguacies in the
area of shipboard instrumentation and oceanographic eguipment,
Complaints range from insufficient funds in the program to the
inaccessibility and poor condition of existing equipment. Further
problems of a different nature have been identified, such as the
widely differing capabilities of research vessels even within the
same size class, especially with regard to winches, cranes and
wire, The procurement, inventory, maintenance, and management
procedures vary widely at research institutions represented by UNOLS.

Accordingly, the UNOLS' Advisory Council undertook to study
these equipment-related problems, A workshop was sponsored by UNOLS
with the cooperation of the Ocean Science Board (0SB) and Research
Vessel Operators Council (RVOC). Co-chairmen of the workshop were:
Dr. Richard T. Barber, (UNOLS); Dr, Derek W. Spencer, (0SB); and Mr.
Robert. D. Gerard, (RVOC). Dr, Gearge H. Keller, Chairman of the



DECK OPERATIONS

Recammendations
5@; 1. Wire winding machines should be used by all vessel operators,
?E%#E. Accumulators appropriate for the winch and wire system
should be installed.
gE:E. Current winch level winding systems should be upgraded to
ensure proper winding of wire ropes and cables.
4. Fleet-wide maintenance schedules should be established to
5¥~ ensure proper care and reliability of winches, cranes and
other scientific deck machinery.
;5' Winch/wire monitors are required to permit documentation of
4 wire rope and cable use and history and to assess new
Hfﬁ methods of extending wire life, This documentation should
be readily available to all scientist users.
6. Interchangeable winch drums are recommended to avoid wire
winding exchanges at sea and expand capabilities of vessels,
7. A low viscosity lubricant should be used on all deep sea

wires. The exception to this would be special purpose

applications, e.g. crganic chemical sampling.
Calculations for each vessel that will predict wire loading
vs. sea state should be available in convenient graphic or

tabular form.,



hydro winch size is recognized. This winch should have the Pﬁﬂjhﬁl
capability of handling 10,000 meters of 5/16" diameter E-M cable. \”,ﬁ}
A limited number of these winches should be made available to the
oceanographic fleet for special projects.

Along with such changes it may be necessary to adjust the
maximum hauling power of the winch such that the maximum load it

could pull will be safely below the field value for each wire used,

Flexibility in the winch system will permit the vessel to be more
responsive to specific user needs, and will provide the vessel
operator more latitude in the acguisition of wire {(which may be in
short supply). We also recommend that the blue water vessels have a
trawl winch capacity of at least 12,000 m of wire and a hydro winch
capacity of 10,000 m of wire. Existing winches should be mndifledg
to include the above capabilities.

Successful scientific operations at sea are largely the result

of a combination of proper winch operation and maintenance
procedures,

Wire Winding Machine

It is recommended that each shore outfitting facility have
access to a portable machine to wind wire from ship's winches and/or
storage reels onto winch drums. A plan for regional sharing of a
limited number of machines should be developed. For example, the
needs of the oceanographic community (within the contiguous 48
states) might be met by assigning one machine each to the nnrth%ast

o
g9, a
r.ﬂ

southeast, gulf, southwest and northwest regions.



stress of wire rope/cables; preliminary results indicate that normal

heave and roll can impose forces on a CTD cable equivalent to +0.5G,

TENSION
INDICATOR

IDLER

|
CHAIN CONNECTED TO
PLANT ASSEMBLY

Sketch of L- DGO Plonetory Drive — Accumulotory System

Frequent causes of failure of both mechanical and
electro-mechanical cables have been attributed to the impact forces
produced, particularly after the release of tension on a downroll
followed by snap-loading. An accumulator can absorb these loads by(}f
responding to the change in tension in the wire with the vessel
motion. The unit can be designed to absorb the resulting forces by
specifying the total wire accumulation length reguired and the

maximum tension,



using changeable gears or sprockets to obtain correct
ratios. They should also be designed to provide the correct EDED

carriage travel and the proper dwell time for the rope at ]
!

+

each end of the drum during spooling. Size of shaft and

f
L

0’
thread will depend upon width of drum and distance to first jwi
fairlead or sheave to determine side loads. variable ratio 5%
drivers are not recommended due to slippage and difficulty
of cbtaining the exact ratios required for spooling.

Level winds and existing egquipment can in many ”i-
instances be modified or updated to improve the spoolina of I\Jl
wire ropes. Such modifications should he supported as a .
means of extending the operating life of costly wire ropes
and cables.

Hydro Winches

Power—-driven level winds are also recommended for hvdro
winches. As electrical conductor cables are normallv round
and uniform in size, good spooling can be expected and
should be obtained. Level winds should be designer to
accammodate cable sizes of 3/16" and 7/32" by using
guick-change sprockets or gears. The greatest advantage to
be gained from improved level winding applies to E-M cable

for the following reasons:

1. E-M cables have a considerably shorter useful life
than comparable wire ropes under existing conditions.

2. The most common cause reported for retiring E-M cables



direction and physical operation of the winch in situations where
the winch is located away from direct observation.

it is further recommended that a procedure be implemented to
test and calibrate these monitors at regular intervals.

Interchangeable Winch Drums

The use of winch drums which can be readily exchanged at sea or
foreign port is recommended. In this way a failed wire rope or
cable can be guickly replaced with minimum loss of costly ship's
time. Similarly a single winch could serve different programs Lf;%&:
requiring different wire rope or cable sizes or types. An . %
additional advantage is that when purchasing a new wire rope or
cable an empty drum can be sent to a manufacturer to have the wire
wound on at a specified tension so that it is ready to use
immediately when installed.

Blocks and Sheaves

We strongly endorse the requirement that the blocks and sheaves
used by UNOLS' vessels be matched to the specific wire size in use \ﬁ?%i

# \

aboard the wvessel,.

To avoid the unnecessary damage currently being done to wire
ropes due to inadequate sheave diameter and groove diameter it is
essential that we begin matching the handling equipment to the wires
in use, The formulas and rules necessary to determine proper sizes
and ratios are in all standard references, It is incumbent upon e
UNOLS to develop the necessary procedures Lo ensure that the rules |: d

are followed in all cases.



Future Winch Concerns

The U. §. does not have at present a vessel capable of deploying
large double-warp trawls in the deep sea. 1In 1975 the need for such
a trawling capability on a UNOLS' vessel was clearly identified by a
group of nekton specialists brought together by NSF and ONR to make
recommendations about problems of assessing nekton populations. The
results of that workshop* clearly outline vessel and winch criteria
necessary for large double-warp deep sea trawling., These criteria
may be met by new vessel construction, modification of an existing
vessel, or cooperative arrangement with other countries (which

already have double-warp deep sea trawling capabilities).

*See Report "Workshop On Problems of Assessing Populations of
Nekton", 25-27 February, 1975, Santa Barbara, CA, 30 pp. W. G.
Pearcy, Editor.

=11=



Recommendations for more closely standardizing wire ropes and
electro-mechanical cables among UNOLS' vessels are as follows
(inches):

Trawl wire - 1/2, 5/8 1_{
Hydro wire - 3/18, 7/32 _:7
E-M cable - 7/32 A0~

it should be noted that the above recommendations represent the
minimum number of sizes believed necessary to conduct standard
operations, WNon-standard operations requiring special wire/cable
sizes are also recognized: For example, the 5/16" diameafr E-
cable for GEOSECS-type CTD Operations. #ﬁﬁI A’F

Other data show that E-M cable is retired mainly due to
conductor loss (50 to 100% of retirements at 4 out of 6
institutions).

Regarding the use of lubrication/preservative, about 70% of the
institutions employ same type of oil but the effect on wire life is
unclear due to poor documentation of wire use and reasons for
retirement.

Torgue Balance

Need: Torgque balance of a tension member, gither
electro-mechanical or strictly mechanical (wire rope) is considered
synonymous with the tendency to rotate as tension is increased. AS
the tension member rotates torsional energy is stored and the rate
of dissipation of this torsional energy must be contrelled to

prevent damage to the tension member. Rapid dissipation such as

_13_..



Specialized double layer armor: This construction embodies

s number of small diameter wires in the outer armor as follows:

TORQUE BALANCED CONVENTIONAL
DOUBLE ARMOR DOUBLE ARMOR

The ratio of lay lengths of the outer-to-inner armor layers
(lay ratio) is also increased to balance the torque of the two

layers. The small diameter wires in the outer armor are less

geometrically stable than those of a conventional double armor
and are more subject to physical damage from snagging, crushing,

etc. FPurther, this construction has a low flexure fatigue life.

ALL OUTER ARMOR ALTERNATE OUTER ARMOR
WIRES JACKETED WIRES JACKETED

_15_



Long Term Considerations:

Wire rope: To improve the corrosion resistance and spooling

characteristices (roundness) some wire rope may be jacketed,
Electro-mechanical cable: Two developments are finding
increased use,
Kevlar: The use of the high strength Aramid fibers is

increasing and initial problems with self-abrasion are being

alleviated somewhat. These cables are usually made to order and the

cost is higher than for a steel strength member cable of the same

strength,

Double-Caged Armor: This construction involves essentially a

conventional double layer armor cable wherein every other wire is

omitted in both armor layers, The spaces are then filled with

jacketing material. The crossection therefore appears as

ililustrated below,

Manufacturing techniques are being developed by several
manufacturers so that the present higher cost is expected to

decrease,

_11‘_
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A principle failure mode of E-M cable is related to torgue and
thus kinking during load relaxation. Therefore, operating
procedures should be followed which maintain tension all the time,
These procedures should be based on predictive analysis applicable
to the ship, winch wire system, and lowered device. Fairleads and
head blocks should be arranged to follow the lead angle of the cable
to minimized torgue induced by the cable riding up the side of
sheave.

The use of counter—balanced blocks should be carefully
considered together with.keepers to ensure that cables remain in
sheaves' grooves should they become slack.

Manufacturers' recommendations should be followed in selecting
minimum sheave diameter and sheave groove size.

Inetitutional cable retirement criteria are poorly defined at
present. Visual observations along with performance and damage
record are still the only guide available.

Wire rope fails from various factors such as bending fatigue,
axial loading fatigue, corrosion fatigue, wear, and above all,
mechanical damage.

The strength of the wire rope when new should be known and a
certified test report of breaking strength from the manufacturer
should be ordered when the rope is purchased.

Tests should be made in a dynamic test machine having both ends
fixed and also with one end fixed and the other free to rotate,

After the rope has been put to use it should be inspected
visually as it is reeled in. A written record of broken wires by
location in the reel should be maintained.
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contaminate scientific samples a leader of inert material should be
used. In other cases the use of a complete reel of stainless steel
wire rope is the best solution. Lubricant can be applied in a
variety of ways on shipboard: spraying, brushing, and dripping
procedures have been followed by various operators. The same
lubricant-preservative which is applied at sea should also be
specified for application during manufacture of wire rope or cable
to ensure chemical compatibility as well as corrosion protection
during the period of storage prior to use.

Predictive Models

Insufficient consideration of the dynamic motions of the
headblock for instrument lowering systems has led to catastrophic
wire failures., Normally the headblock is placed well ocutboard and
above the center of roll and may be 60 feet or more aft of the
center of pitch. The resulting motion from combined heave, pitch
and roll may be large. For instance, the peak velocity at the
headblock on the R/V KNORR due to a 15° roll in a 7-second sea has
been calculated to be 7 ft./sec, or 125 meters/minute. If the
package's terminal velocity at the end of the wire is not greater
than this it is obvious that slack in the cable above the package
will occur. Under such circumstances kinking and snap loading may
take place which may severely damage the wire,

pPredictive models should be developed and available to the
principal investigator to permit him to make on the spot decisions |
regarding the speed of lowering of his instrument package or even

whether it should be deployed at all. Input to such a model would
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representatives to make them aware of research needs and to obtain
their recommendations regarding the adaptability of their standard
products,

On-board cranes should be designed to be used at sea and not
ofily as devices to lcad cargo and scientific equipment at dockside.
This will require engineering development to increase strength and
safety factors for the higher angular, non-stable, loading
conditions experienced at sea, This is especially true with slewing
controls, Overall considerations must include possible effects on a
ship's stability over a variety of conditions, Because of the
possibility of power failure at sea, emphasis on safety interlocks
is necessary. While there is no strong recommendation for crane
portability, it is a desirable characteristic in smaller cranes,
When portable, they can be placed in various shipboard locaticns or
on other ships within the same institution or elsewhere,.

There is a strong potential for more scientific use of cranes at
sea as part of a deep sea winch/wire system. With the ability to
rotate the crane to follow the wire, the inflexibility of the
standard A-frame is eliminated. In some instances this is
desirable, Both a crane and A-frame are desirable on UNOLS'
vessels. Sole reliance on either system is not recommended.
Versatility and ability to adjust to the use of either system might
mean the difference between success or failure of a particular

operation.
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INSTRUMENTATION

Recommendations

1. & person(s) should be designated as Equipment Officer(s) at
each institution or for each vessel to oversee maintenance,
calibration and management of shipboard scientific equipment.

2. Each ship should have the following:

a. Ship parameter network

b. Precision echo sounder, 12 kHz

¢. 3.5 kHz transducer

d. Location(s) suitable for placement of science antennas,
i.e, radio direction finder, sonobuoy antenna

3., Each institution should identify and advertise the eguipment
they wish to designate as shared-use eguipment,

4. Maintenance, management and calibration of the designated
shared-use equipment should be the responsibility of the
Equipment Officer and this effort should be an integral part

" of the ship operating costs.

Instrumentation

The minimum instrument capability that should be on the UNOLS'
vessel is described in this section. The eguipment and instruments
required to provide this capability must be maintained and in some
cases calibrated. To ensure that this is done on a routine basis
and that these items are available and functional for the scientists

as they come aboard a ship, it is recommended that an Eguipment
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o water depth

Q} 3}ﬁ_ o wind speed and direction - relative to ship
} !

AN o sea surface temperature

.

v ? o air temperature and wet-bulb temperature
Q? ©0 baraometric pressure
\

There are two modes in which all standard parameters should be
available: as visual digital information and as electronic digital
information., Signals for analog recording should be available for
the following parameters: winch activity, wind speed, sea surface
temperature,

The input data for some parameters is obtained by simple visual
observation with conventional ship facilities, e.g. the bridge watch
reads the chronometer and performs sling psychrometer observation
for wet and dry-bulb temperature which is then manually inputed to
the network., For other parameters the inputs come directly from
Sensors.

Analog records provide a dimension of history allowing the
science party to read the present value of the parameter and to
observe trends and changes in the property. The signals for analog
recording of the stated parameters should be available in the
science laboratory and on the bridge or in the chart room. The
signals should be of one type 50 that a common recorder model can be
used.

A system is suggested which allows the input of navigation

information into a data logging circuit (Fig. p. 30). The
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2. 12 kHz Precision Echo Sounder. The basic bathymetric system
aboard a research vessel should include a precision depth recorder
and 12 kHz transceiver system, In addition to supplying a record of
bathymetry, the system will provide the capability of recording
acoustic signals from over-the-side instrumentation (e.g. pingers,
acoustic releases, and navigational transponders), It is highly
recommended that the recorder and transceiver electronics be
redundant systems and that the transducer be redundant or
replaceable at sea to ensure reliability. A portable echo sounder
fish should be available through the shared-use source in those
cases where underway echo sounding with built-in transducers is
poor.

3. 3.5 kHz Transducers

4. Suitable location(e) for the placement of science antennas,
i.e, radio direction finder, sonocbuoy antenna

Shared-Use Equipment

Some equipment is currently in common usage within widely
differing disciplines, The complexity of the equipment, its use
rate, and its cost do not justify their presence aboard a research
vessel at all times. Furthermore, this equipment requires special
care, and it is wiser to remove it from the ship when it is not
being used so that it can be maintained and stored in a controlled

environment, We recognize two cateqgories of shared-use eguipment,
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One class of eguipment can be supplied fram an equipment pool for
use by others at sea assuming they are trained in its use, the other
class of equipment must be used as a system that includes an
operator and/or maintenance personnel. Obviously, the shared-use of
egquipment of the latter category presents a more complex management
picture since personnel costs have to either be paid by the
investigator or charged against a particular research grant as ship
time is done now.
The list of shared-use egquipment that can be provided without
personnel is:
J.l. Water samplers, including rosette samplers
vV 2. Reversing thermometers
/ 3. Freezer storage, 20 cu. ft.; reefer space, B0 cu, ft,
4. Dredges
/ 5. Simple bottaom cameras
/ 6. Coring equipment
v 7. XBT System (launcher, cable, and recorder)
/ B. Bottom-pinger
Y 9, Copying machine
Y 10. Salinometers
/ 11. Oxygen titration eguipment
y 12. PFluorometers
© 13. Spectrophotometers
§ 14. Scintillation counters
“ 15, Microscopes

¢ 16. Water stills and deionizers
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Equipment Officer

In addition to coordinating the shipboard equipment and support

logistics, the Equipment Officer has the responsibility to ensure

that the egquipment is functional and available to the principal

investigator. His responsibilities include the following areas:

d.

b.

vq) ®

Cranes and deck handling eguipment
Winches

Conductor cable and wire
Laboratory eguipment & space
Shipboard electronics for:
Wavigation

Echo sounding

Speed log

Time

Wind speed-direction

Remote read-out terminals

Cammunications
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sophistication of many investigations peints to an increasing
necessity for the frequent, automatic recording of such

information. With the advent, in recent years, of microprocessors
and inexpensive recording systems the task of realizing such a
capability is vastly simplified. Such an automatic logging system
becomes even more urgent as we undertake increasingly complex
programs in smaller vessels with concomitant limitations in the size
of the scientific party.

In the past 10-15 years we have witnessed extraordinary
developments in electronic navigation, specifically TRANSIT and
LORAN-C. The coming decade will be even more dramatic with the
advent of the new Global Positioning System (GPS). When it becomes
available, extremely accurate positioning information will be
continuously available on a global basis and will open up new
research possibilities, In the meantime there will be a transition
period, 5-10 years say, before GPS will provide worldwide coverage.
Thus there is a strong and continuing need for TRANSIT and LORAN-C,
We recommend therefore that UNOLS' vessels be egquipped with
receivers to exploit the full potential of these systems. As
discussed in the Instrumentation Section we recommend the
development of electronic interfacing of these receivers to a common
ship parameter network, Through this step we belieye that
navigational data logging requirements of most scientific missions

can be achieved in a very cost-effective manner if this interfacing

is accomplished,
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for these determinations, Some units, such as the NORTHSTAR 6000,
use an internal microprocessor; an external camputer or
microprocessor could be used on others, which determine position for
LOP. An interface has been developed within the oceanographic
community to serve this purpose. The dual outputs of
latitude-longitude and LOP's from the LORAN-C permit investigators
to use the LOPs to improve their positioning accuracy, if they
desire to do so.

The SATNAV and LORAN-C units complement each other and can serve
as backups in some operating areas. The SATNAV positioning is of
sufficient accuracy for most oceanographic needs but is limited in
its abilitiy to provide information on demand, since it requires a
satellite to pass over in order to determine a position, The time
intervals between satellite overpasses is variable and ranges from
several minutes to several hours. Between these overpasses, the
SATNAV system dead reckons from data based on ship's speed and
heading. (Ship's speed and heading are also very important for an
accurate fix.) SATNAV has the advantage of world-wide coverage. On
the other hand, while LORAN-C provides limited global coverage, it
provides continuous positioning of sufficient accuracy for common

oceangraphic needs.

Future Recommendations in Navigation Systems

1. Phasing In the Global Positioning System (GPS)

We envision that the present TRANSIT satellite system will

remain in use up to the year 1990. At that time the GPS should be
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c. To simplify the complexity of satellite receivers
presently being used in an effort to increase reliability.
puring the transition from TRANSIT to GPS, the same MX-1112

receiver main frame can be used with internal card replacements to
track the GPS satellites, This should substantially reduce the cost

of the new GPS receiver to the UNOLS' fleet.

Communications

Objectives

Our objective is firstly to define a minimum set of
communications facilities which should be required at present aboard
all UNOLS' vessels. In defining these facilities we have taken into
account two factors which are of primary importance to our work:

1) scientific use and value of various communication modes; and 2)
reliability of emergency communications when guestions involving the
health and safety of the ship's complement are involved.

Secondly, we make some recommendations for future work which
take into account changes we expect to see in the area of shipboard
communications within the next decade.

Currently Existing Communication Modes

A brief summary of presently existing modes of communications is
given below, together with some advantages and disadvantages of each

mode.
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very High Freguency (VHF)

Advantage:

a. Communication is reliable under most propagation
conditions,

Disadvantage:

a. Normal range of effective communication is restricted
to 20-30 mi,

Satellite communications (SATCOM); ATS I and ATS IIIT
hdvantages:

a. Frequencies are guarded.

b. A communication net with a central control operator is
available.

c. Communication links do not usually depend strongly on
propagation conditions.

d. Facilities required can be built at relatively low cost,

e, Use is at no cost.

Statement of Present Minimum Reguirements and Short-Term

Communications

1t is clear that no one mode listed above can be singled out as

fulfilling all of our requirements. Therefore, we have established

that the minimum set of communications facilities must include

HF/SSB,

waters.

VHF and SATCOM in UNOLS' vessels operating in distant

(CW has not been included because this mode is dependent on

individual ship-licensing requirements and personnel.)
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A basic terminal for voice and ASCII - PCM transmissions costs
about $6000 and consists of the following elements: antenna,
rotator, VHF transceiver, PCM decoder, teletype, power amplifier,
pre-amplifier, and trackboard.

A short-term recommendation regarding satellite communication is
that improvements are needed in the dual yagi shipboard satellite

antenna systems that are currently in use,.

Future Recommendations

The future status (beyond about 5 years) of the ATS satellites
igs in doubt. The ATS satellites are well suited to our needs
because of the low cost of implementation, the background of work
which has already been carried out and the level of technology
required to use VHF links effectively, but efforts should be made to
explore the feasibility of future satellite communication systems.
MARISAT is an example of a system that should be considered although
at present this appears to be a costly and less flexible
alternative.

in addition, UNOLS should take an active role in discussions
with NASA concerning the possible future use (and even deployment)

of ATS-type satellites,
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should be the responsibility of the individual scientist, All ships
should have devices (or separate generators) to prevent major
electrical fluctuations when heavy equipment comes on line.

2. Transducers, All vessels without a multiple transducer

system should have the capability of replacing transducers without
dry docking.

3. Air Conditioned and Heated Laboratory Space. All enclosed

laboratory space should be air conditicned and heated. The
temperature should be controllable to within +5°, in the range

15° to Esnb, and the systems should be capable of dissipating 15

kw of power. The minimum amount of air conditioned and heated
laboratory space should be 300 sq. £t. This minimum may be provided
by portable vans.

4. Wet Laboratory Space. Wet laboratory space should be
provided by all UNOLS' vesels. This space should be easily
accessible to the working deck; it should contain deck drains to
handle 20 gallons a minute, a sink and source of hot and cold fresh
water and salt water, The wet lab may be a ship's lab or a portable
van. The minimum space provided should be 200 sg. ft.

5. Salt Water., Salt water taken into the ship near the bow and

pumped to the laboratory and working deck, using PVC pipe, should be
provided by all vessels. The minimum rate of supply should be 5
gallons per minute and the pump should be plumbed so that it can be
replaced. Placement of the intake and the pump size should be
arranged to minimize bubble generationm. Through-the-hull access for

special clean salt water systems should be provided on all vessels
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11. Special Tools. Access to special purpose tools should be

provided. Items normally carried in the ship's bosun's locker
should be available in small quantities for emergency scientific
purposes.

12, Pportable Van Support. Where space is available for portable

vans, water, drain, power and intercommunication connections should
be provided. The power connections should supply both regulated and

non-requlated 110v power.

13. Communications, Internal. All work stations including vans
should be provided with intercommunication devices.

14, Safety Eguipment. The minimum safety eguipment to be

provided by all UNOLS' vessels should include hard hats, breathing
apparatus and working life vests, For operations in cold waters

;41u°b} survival suits should also be provided,

15. Drawer and Shelf Space., All UNOLS vessels should supply
modular drawer, counter and shelf space in the laboratories, This
space should be appropriate to the scientific operations,

16. Cableways. Accessible cableways should be provided between
all scientific laboratory space, portable van locations, the bridge

and locations of sensing instruments.
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ARNOLD E. BAINBRIDGE

puring the morning of February 27, 1979, while attend-
ing the UNOLS Workshop on Ship Facilities and Instrumentation,
Arnold Bainbridge died. With his passing the oceanographic
community has lost a valued colleague whose selfless efforts
and leadership have provided many with the means to view the
ocean in exciting new ways. His skill and dedication contri-
buted greatly to a legacy of data on the composition of the
ocean that is unparalled in its guality and global extent.
Most importantly, he showed that, in the guest for more ocean
data, modern technology, applied with insight and care, can
enable us to achieve gquantity without sacrificing quality.

Arnold Bainbridge was born in Invercargill, New Zealand
on December 16, 1930. He was awarded a B.Sc degree in
physics from the University of New Zealand in 1951. After
working with the Department of Scientific and Industrial
Research, New Zealand, ‘he came to the United States in 1960
to join the Department of Chemistry at UCSD. From 1962 to
1966 he worked with the National Center for Atmospheric
Research in Boulder, Colorado, and then returned to UCSD, to
the Scripps Institution of Oceanography, where he remained
until his death. In 1970 Arnold Bainbridge undertock the
position as Project Director of the GEOSECS Operations Group
and in 1975 his duties in the management of scientific oper-
ations at sea were extended when he became head of the Data
Collection and Processing Group at SID.

Arnold Bainbridge leaves a wife, Janet and three teen-
age daughters, pamela, Susan and Jennifer.
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