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head will turn rapldly into the wind. A P-2, because of her amidships deckhouse,
has a relatively even dlstribution of sall area and will lie to with the wind
nearly abeam. Actually, because of propeller drag, the P-2 will drift before
the wind wlth the stern pointed into the wind a few degrees.

b. The dlrection of rlyples on the water, flags and smoke can be
used to determine the local wind varlatlons. If these are not noted, the most
careful plans for maneuvering can be upset.

¢. Head winds can be used favorably in slowing down a low powered
ship when making an approach to a landing, mooring, or anchorage. But avold
golng downwind If the ship has 1limited backing power and a single screw. If 1t
ls necessary to go downwind, drop an anchor with only enough chain to give a
short lead. This will keep the bow from blowlng off the pler, will reduce drift
or leeway, and willl permit more propeller power to increase the rudder effect.

3. Current Effect.

a. If possible, the best time to maneuver 1s durlng alack water.
However, thls lsn't always poaslble, so the conning officer will have to predict
the current and cope with 1ts effect on the shlp. sShip maneuvering should be
Planned to take advantage of the current. If not possible, then meneuvering
should be planned to allow for the effect of the current.

b. A current will turn a shlp arcund until the greatest area of
the vertlcal underwater hull 1s facling the current.

¢. A ship lylng dead in the water will be carried bodlly down-
stream by the force of the current. This effect sometimes 1s not lmmediately
noticeable, particularly 1f the ship 1s qulte a distance offshore or in low
visibllity. Under such clreumstances, an inexperienced ship handler mgy ignore
or underestimate the current with embarraasing, 1f not gerlous, resultsa,

d. Irregularities in the bottom and projections of land, plers,
and breskvaters deflect currents, causing eddies. These eddlegs may be used to
advantage in turning a ship around 1f a study of the chart 13 used to predict
- them. Currents are particularly tricly arcund solid Pler enda when elther the
bow or stern overhangs the pier. The sweep of the current may force the stern to
swing around if the bow 1s sheltered, or the reverse if the stern 1s sheltered.

4. ghallow Water Effect.

a. Shallow water reduces a ship's speed and Interferes with rudder
effect. This phenomenon 1s caused by bottom interference on normal currents and
results in the need for more power to turn the ship., At the same time, the rud-
der effect 1a reduced by the resulting turbulence.

b. Interference of shalleow water wilth normal propeller currents
may be evidenced by a high stern wave generated by a ship steaming at moderate
gpeed. Thls stern wave ia a uaeful, visible sign for alerting the ship handler
to shallow water.

C. A shlp underway 1n a narrow and shallow channel may "squat,"
that is, draw more water than her maxizmum draft when stopped. In experlments
and tests conducted in the David Taylor Model Basin and in New York Harbor and
the laware River, 1t was found that this excess draft, or squat, could amount
to 3z feet or more for a tanker drawing over 30 feet and Proceedlng at a speed
of 13 knots. It was concluded that:

(1) Squat increases with an increase of gpeed.
(2) The closer the keel 1s to the bottom, the greater the squat.
d. Deck officers must bear in mind that when proceeding through
regtricted watera--where there 1s only three feet of water, or less, under the

keel--speed should be reduced to the minimum requlred for good steerageway 1in
order to minimize squat.
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5. Bank Cushlon and Bank Suction.

a. A ship approachlng a should spot may take a sudden sheer to one
aide or another. This is caused by the depth of the water under the keel when 1t
approaches zero. The reaction 1s similar to that of a shlp approaching the bank
of & canal or edge of a dredged channel. It 1s referred to as bank cushlon and
hank guction.

(1) Bank cushlon is felt when the bow of the ship seems to be
repelled from a bank or shoal spot.

(2) Bank suctlon 1s felt when the stern of the shlp seems to
e attracted to a bank or shoal spot.

€ L. These effects can best be undsrstood by visualizing the strong
currents forward of the propeller belng drawn into it and discharged aft. This
action reduces the wabter pressure forward of the propeller and explains the
followlng:

{1) When the stern of a shlp is alongside a solid pier, it will
tend to hold close to the pler when the englne 1s put ahead.

(2) Wnen the bow of an overtaking ship underway is brought
close to the overtaken ship's quarter, it will tend to be pulled into the shlp's
guarter.

(3) If the stern of a ship underway is brought too close to a
bank or shoal spot, L1t will be drawn in toward the bank or shoal spot.

B. Mechanlcal Aspecls.

1. pPropeller Effect. Ships may have single, twin, or even triple or
more screws. DBecause of englnesring 1imitations, the single screw shlp is the

most prevalent, with twiln screws the next type. Regardless of the number of
gerews, their individual effect w11l be simliar in all cases and must be under-
atood and utillzed in manuevering.

a. BSingle screw. A slngle sCrev ship is less manueverable than a
twin screw but can be handled in all situatlions if its propeller effect 1s used
properly. With the englne golng ahead in a single screv, right-hand propeller
ship, the propeller plades turning clockwise will pull the stern to starboard
and the bow will go off to port. DBecause of this, 1t is necessary to carry
right rudder to steady the ship's head. Wilth the englne golng astern, the
propeller turning sounterclockwise will pull the stern to port and the bow will
go off to starboard. With a left-hand propeller the effect will of course be
just the resverse. This turning actlon is greatest when the ship 1= acceleratlng.
It can be used to advantage 1n manuevering, especlally to turn a ship in a re-
stricted space by backing and golng ahead, "packing and f1lling." Tt 1s also
useful in making a landing on a pler or lock wall.

b. Twin screw. Twin screws provide greater flexibllity in
manuevering and greater turning effect since the propellers are set off the
ship's centerline. In a twin screw ghip the propellers turn in opposite direc-
tlons. Generally the starboard screw turns clockwise and the port screw turns
counterclockwise when golng ahead. Golng astern, they turn in the opposite
directions-the starboard screw counterclockwise and the port screw clockwise.
Operated indilvidually, thelr effect is the same as a slngle screw but wlth
greater turning actlon due to thelr position offset from the centerline. Wlth
both screws operating 1n the same direction (ahead or astern) and at the same
speed, the twin screws cancel out each others' individual effect. Operated at
different speeds or in different directions, thelr turning effect is increased.
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. (1) Elther screw ray be used ahead or astern at various speeds.,
A twin screw ship with 1ts starboard propeller golng ashead {clockwise) will drive
the ship ahead and pull the stern to starboard. The port propeller, backlng
down at the same time (also turning clockwise) and at the sams speed, will drive
the ship astern and will also pull the stern to starboard. Because the two )
Screws oppose each other, the ship will galn 11ttle or no headway or sternway
and the bow will turn rapldly to port and the stern to starboard.

(2) The speed of the screws may be varied to increase or de-
crease the turning effect or the headway or sternway as desired.

(3) In event of rudder failure or loss, a twiln screw ship can
be steered by her propellers alone, varylng speeds as necessary.

2. Rudder Effect, The rudder of a ship underway 1s affected by the
force of water on 1t &5 1% 1s turned off 1ts neutral position on the centerline.
The force of the water agalnst the rudder's forward side forces the stern off
in the opposite direction, swinglng the ship In an area about 1ts plvoting polnt,
generally about cne-third its length from the bow. It is Important to note that
the stern will move first, before the bow. Good helmsmen utilize this in steer-
Ing by means of a range over the stern. Rudder action will cause a slight loss
of speed and, at high speeds, may cause heeling. The rudder acts princlpally
through the force of the water resulting from the ship's headway or sternway.
Wlth headway on, right rudder will foree the stern to port and the ship's head
to starboard. With sternway on, the stern will generally move 1n the dlrection
the rudder 1s put over. Screw, wind and current effect may influence this,
however. With sternway on and the rudder put hard right, the ship's stern
should move to starboard. The greater the ship's headway or 3ternway, the less
rudder necessary to turn the ship; the leas the ship's way, the more the rudder
requlired.

a&. Turning clrcle. Each shlp has 1ts own particular turning
clrcle - the path Tollowe ¥ 8 center of gravlity 1In making a complete turn of
over 360 degrees. Ship's offlcers should know their ship's turning circle and
how to shorten 1ts dlameter, when a sharp turn 1s necessary, by Increasing apeed

In a single screw shlp or by varying speed or dlrection of screws in a twin screw
ship.

(lg The speed at which a ship makes a turn has 1littls effect on
the dlameter of 1its turning circle, although 1t does have a definite bearing on
the tims requlred to complete the circle.

(2) Turning circle tests indicate that, depending on the ship's
speed, between two and three ship lengths are required to swlng the stern clear
of the original course line after putting the rudder hard over. This shows that
in order to avold a statlonary object dead ahead, putting the rudder hard over
would probably be 1ineffective unless the separatlng dlstance was more than three
ship lengths. i

(3) In the case of two similar ships approaching head-on, on
reclprocal courses and gt simller gpeeds, thelr helms would have to be put hard
over 1In the same directicn (both to port or both to starboard) at least six ship
lengths apart in order to avold colliding. :

b. BSlngle screvw ship. In & slngle screw ship with a single
rudder, -the rudder Is set on the centerline abaft of the propeller. Thé pro-
beller action of a single screw ship tends to swing the stern to starboard when
getting underway ahead, and to port when backing down. 3ince the rudder 1s set
in the slipstream,of;the’propeller, 1t can be used to increase or decrease this
effect depending upon which vway the rudder is put over and acted upcn by the
propeller wash. The more power used to start the shlp going ahead, the greater
the turning effect resulting from both the rudder and propeller actlon. To
prevent the ship's head from swinglng to port when accelerating ahead, in a
glngle screw shlp, put the ruddsr over to the right just before golng ahead on
the engine.
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(1) To turn a single screw shlp around in a limited space,
put the rudder hard left and back down on slow astern. The stern will swing to
port and the shlp's head to starboard. When the swing 1s well atarted, stop
the englne, put the ruddser hard right, and go full ahead on the engine; the
ship will turn toc the right with surprising results. This cycle may be repeated
(backing and f11i1ng) until the turn 1ls completed. It 1s lmportant to remember
that the rudder will have no effect when backlng down untll sternway 13 on the
ship, but 1t will have a tremendous effect 1f the rudder 1s shifted hard over
hefore starting the engine. :

(2) Under normal conditlons with a single screw, single rudder
ship, a port side landing 1s ensler to make than a starboard landing. Approach-
ing a pler port-side-to at an angle, back down on the englnes and the propeller
w111 walk the stern 1nto position parallel to the pler. Depending upon the
situation, the rudder may or may not be used. A starboard landing is more
difflcult because the stern will swing to port and away from the pler when back-
ing down. To offset thls, a s1low approach made at s small angle to the pler 1s
necesasry. Backing down to check the ship's headway should be as light as
possible. Alsc, depending upon the situatlon, left rudder may be used while
moving shead 1f tugs are not avallable. In such a case, the bow 1s started
swinging to port as the shlp approaches her starboard landing with some way on.
At the right moment, the englne 1s reversed. The backing screw willl stop the
bow's swing to port, will pull the stern to port and the bow to starboard, tak-
ing the way off the ship and aligning 1% wilth the pler.

c. Twin screw ships. In twin screw ships with a small rudder,
the rudder 1s normally clear of the propeller sllpstream even with the rudder
nard over. Because of thls, rudder effect 1s not gained untll the ship has
galned steerageway. In twln screw ships with a large rudder, the rudder is
affected by the propeller slipstream. Since the shlp can turn readlly under the
influence of the rudder and both englnes, 1t provides excellent maneuverabllity.

(1) Twin screw ships, In the event of rudder fallure or loss
of the rudder, can be steered by thelr screvs alcne by varylng the apeed of
elther screw.

(2} When making a landlng, the rudder of a twin screw ship 1s
normally not used as mach as that of a single screw ship. The turnlng effect on
the ship by backling down on one englne and golng ahead on the other reduces this
neegd.

C. Maneuvering Aspects.

1., TUse of the Anchor 1n Maneuvering.

a. Regardless of whether a shlp has twin screws or a single acrew,
the anchor 1s an important tool which .often does the work of a tug. When drag-
ging the anchor on a short lead, 1ts resistance permlts greater use of the
englne{s) wlthout increasing the way on the ship. The increased propeller wash
results In quicker response to the rudder while, at the same tilme, the anchor
keeps the bow from belng affected by the wind.

b. Before uslng an anchor it 1s lmportant to note the nature of
the bottom and whether therse are cables or any other cbstructlons in the area.

c. 1In addition to 1ts primary use In anchoring, an anchor 1s
used in many manueverlng situationsa:

(1) When required to make a landing with a strong wind blow-
ing on or off a pler and tugs ars not available, the anchor willl keep the bow
from blowlng off or onto the pler. On rare occaslons, the anchor may be used
1n conjunction with the tug.
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(2) If there is not enocugh sea room 1n which to turn with the
ald of the propeller{s) and rudder alone, and if the wind and current are set-
ting the ship down dangerously, dropping an anchor on a short lesad 1s a quick
solution to the problem. The shlp will swing into the wind or current, the
anchor 1s hove 1n, and the ship can proceed on her way.

{3) When approaching another ship In a narrow channel, there
may be occasions where the ship wlll not answer her rudder op has taken a sheer

due to bank cushion or suction. Again, by dropping an anchor at short stay, con-
trol of the ship 1s regained.

(4) If a single screw ship 1s required to stop suddenly in a
crowded port or channel, use of the engine{s) in backing will throw the ship's
bow to starboard, which may be dangerous. By dropping the anchor on & short
lead, the bow will be kept under control. In extreme emsrgencies both anchors
may be dropped and held.

(5) sShifting anchorages or moving into a more exact position
in an assigned berth can be done €aslly with anchors hove at a short lead if
the pottom 1s clear of all obstructions.

2. Heaving-to. Although weather forecasting and ship routings have
simplified procedures, 1t often becomses necessary to heave-to in heavy weather.
This 1s s mancuver that experlenced deck officers will not hesitate to use.

The destructive force of huge seas is tremendous. Proper ballasting and trim
will of course help the ship rlde easier. Slowlng down in heavy seas will avoid
or reduce damage, permit the ship to ride easier, and improve the riding comfort
of passengers and ship's company. Many a ship has been "pushed" 1in heavy weather
only to arrive in port with considerable damage, Including strained and leaking
plates and rivets. The result-~far mors time lost in the shipyard, and at con-
siderable expense.

a. The method of heaving-to 1in heavy weather will depend upon the
ship's location with respect to the storm center, and the ship's characteristics.



ORIGINAL COURSE

D WILLIAMSON
TURN

5=35



COMSTSINST 3541.54
14 September 1961

b, 1f making distance from the storm center is not a factor, the
ship should heave-to heading Into the seas with sufficient way on for good
steering. In some cases it may be sufficient to merely check down to that
speed at which the ship rides easily. It is amazing how a reduction in speed
will result in an easy riding ship and will avoid pounding and straining.

c. The synchronization of the ship's rolling period with that of
the wave period should be avoided by altering course and/cr speed. BSuch synchro-
nism will increase rolling and may even capsize the ship in extreme cases. Gen-
erally, seas on the quarter will cause the heaviest rolling and should be avoided
if possible.

3. The Williamson Turn. The cry of '"Man Overboard" will chill the
heart of anyone hearing it. It is an alarm that sets off a serles of events
all aimed at one thing - the recovery of the man in the water. What are the
first steps to be taken? It is a standard policy to immediately stop the engine(s)
and swing the stern away from the side where the man fell over. While this pro-
cedure can do no harm, it is not likely to accomplish very much. Almost always,
the man will have passed clear of the stern by the time the officer on watch has
received word or is able to take action. The possibility of the propeller injur-
ing the man is very slight if he is on the surface of the water, However, it may
pull him under and toss him about in the wake. It 1s best to follow through by
stopping the engine(s) and swinging the stern away; however, the importance of this
precaution should not be overemphasized to the point where it Interferes with the
more important objectives of keeping the man in sight and picking him up.

a, The Williamson Turn 1s a maneuver used in man overboard to bring
the ship back into its own wake and on the reverse of its original course, It
consists of putting the rudder hard over toward the side from which the man fell
overboard while, at the same time, maintaining the ship's normal crulsing speed.
As the ship's head nears 60 degrees from the original course (70 degrees in geared
P-2's, 65 degrees In electric P-2's and C-4's) the rudder is reversed so that
the ship does not swing past 60 degrees and the ship circles and steadies up on
the reciprocal of the original course. The engines are then stopped and the ship
will drift to the approximate position at which the man fell overboard, Ships
using this maneuver at normal cruilsing speeds report that it 1Is effective in
various conditions of wind and sea although it requires about five minutes longer
than backing down or circling.

b. The advantage of the Williamson Turm is that it will bring the
ship back to the spot where the man fell overboard, even under adverse condi-
tions such as poor visibility during darkness, fog, snow, and rain, or in heavy
seas, Use the Williamson Turn under these conditionms,

¢. The disadvantages are that it 1s slow, and that it takes the
ship a great distance from the man with the consequent danger of losing sight
of him. Therefore, in calm seas and clear weather, it will be best to stop
and back down or to come right around on hard-over rudder,
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D. General.

1. Maneuvering requires application of all the above principles,
tempered by experience and good judgment. A cardimal rule is that the
conning officer must know his ship's handling characteristics. Safety
should be the first consideration. A ship is a heavy mass and the damige
it will sustain and/or inflict in collisions depends upon its speed,
Therefore, it 1s wise to keep speed to a minimum when maneuvering in
close waters or near a pler. The speed of the ship may be easily increased,
but it is difficult to take the way off quickly.

2. There may be times when speed is essential in ship maneuver-
ing as, for example, when entering a slip with strong cross winds or current.

3. The ship's backing capabilities and reversing procedures
are important factors to learn and know. The ship's engineers should
be called upon for information regarding these.

4. Evasive action to avoid collision requires keen judgment
based on experience and an understanding of the ship's handling
characteristics. Only through this experience and knowledge can a
deck officer in a close collision situation determine whether to change
course and/or speed, or to use the "crash stop". '
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J 4. Deck officers should know thelir ship's deceleration tables - 1its
stopping distances at varlous speeds. MSTS deck officers have an opportunity to
take the conn and are checked out 1n ship manuevering during damage control
exerclses.

{ 5 A good ship handler will know his ship's handling characteristics,
will study every detall before manuevering his ship, and then will select the
appropriate plan, one which will utilize all favorable factors. He must alsc be
alert to counter any unforeseeable effects. Safety will of course be lils first
consideratlon and confldence must be tempered with caution.

V. OSUMMARY
A. Revlew the key polnts of the following:

1. Power versus dlsplacement.

2. Wind and current effect,

3. Shallow water.

4. Bank cushion and suction.

5. Mechanical aspects of screws and rudder in manuevering:
a. BJilngle acrew,
b. Twin screw.
c. Rudder effect.

6. Use of anchors.

7. Heavlng-to in heavy weather.

8. Williamaon Turn.

9. Enowlng and utilizing your ship’s manuevering characteristics.

VI. TEST AND APPLICATION

A. Test.

1. Q. What ship manuevering aspect depends largely upon the sail
area and draft of a ship?

A. The wind effect.

2. Q. Of vwhat benefit to the shlp handler is noting the direction of
ripples on the water, flags and smoke?

A. It will determine the true direction of wind, a factor he
must consider.

Q. What effect will current have on a ship lylng dead in the
water?

A. The ship will turn until the greatest area of 1ts vertical
underwater hull 1s broadside to the current and the ship will then be carrled
bodlly down stream.

4. Q. What 1s meant by "bank cushion?"

A. The bow of the shlp is repelled from a bank or shoal spot.
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5. Q. What 1s meant by "bank suctlon?”
A, The stern of the ship ls attracted tc a bank or shoal spot.
6. Q. With the englne golng ashead in a single screw, right-hand
propeller ship, In what direction will the stern be pulled? What direction will
the how go?

A. The stern will be pulled to starboard. The bow willl te to
port. Rignt rudder counteracts thls effect.

7. Q. In a twin screw shlp with the rudder amlidships and both englnes
golng ahead at the same speed, in which directlon willl the bow swing?

A. The bow will not swing; the screws turning in opposlite direc-
ticns wlll cancel out each other's turning effect.

8. Q. What 1s "pbacking and filling" and how 1s 1t done?

A. Backlng and filling 1s & manuever to turn a slngle screw ship
around in a limlited space. The rudder 1s put hard left and the englne backed
slow astern. The stern will awing to port. When the swing 1s well started, put
the rudder hard right and go full ahead. The ship wlll turn to the right. Re-
peat this backing and f1l1ling as necessary until turned.

9. Q. What 1s the advantage of the Wllllamson Turn?

A. It will bring the ship back to the spot where the man fell
overboard under adverse condltions such as 1n poor vislbility, during darkness,
reduced vialbllity during fog, snow, and rain, or in heavy seas.

10. Q. What are the disadvantages of the Willlamson Turn?

A. It 1s slower than coming right arcound or hacking down and 1t
takes the ship a great dilstance from the man with the consequent danger of los-
ing aight of hinm.

1l1. Q. What is the danger of synchronizaticn of the shlp's rolling
perlicd with that of the wave period and how can i1t be avolded?

A. BSynchronism will cause excessive rolling and possibly even
capsizing. Synchronism can be avolded by altering course and/or speed,

12. Q. What does a hlgh stern wave indlcate?
A. Bhalliow water.
13. @. How 1s an ancher used in manuevering?
A. An anchor serves to take the way off the shlp in close waters,
to hold the bow in position agalnst wind and current, and in turning in restricted

waters.

14. g. What would you do when the ship begins to pound 1in heavy
weather?

A. Notify the master, check-ballast and trim, consider course and
speed in relatlon te wind and sea and advise the master, who will take necessary
actlion to ballast, check down, change course, or heave-to.

15. Q. Name some of the factors you would consider in manuevering your
ship.

A. Conslder the shlp's characteristics, wind and current, depth,
location, type of manuever or docklng, character of hottom in connectlon with use
of anchor, availlarlility of tugs, traffic, etc.
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6. Lack of preparation and tralning has caused many grave errors and loss
of 1ife through:

a. DBoarding nets belng too short.
b. B8hip running down 1ifsboats or floats.
¢. Survivors not being heiped aboard.
d. Inadequate preparation and gear.
IV. FPRESENTATION,
A. BShip's Emergency Roats.

1. They are generally of the whaleboat type, usually not over 26 feet 1in
length, and must be ready for launching at all times.

2. Review equipment as listed in Lifeboat Training Guide.

3. The emergency boats have many uses such as for: Man overboard, rescue
of survlvors, mercy misslons, running lines to ships in distress, and for abandon
ship. This lesson includes using the emergency boat for man overboard and rescue
of survivors.

B. Man Overboard Procedures (Sse Man Overboard Bill, Sectlon 1.8).

1. Actlon by the spetter.

a. Hail and pass the word to the bridge, indicating which side the
man went over.

b. Toss the nearest ring buoy over.
c. Keep the man overboard 1in sight.
2. Action by the bridge.
a. Change ship's course to throw the stern away from the man.
b. Throw ring buoy and slgnal marker overbcard from bridge wing.
¢. Post lookout with binoculars.

d. Use the appropriate maneuver to get back to the man In the water.
-the Willlamson turn, come right arcund, or stop and back down.

©. TUse searchlight at night.
f. Bound man overboard signal on the general alarm--three long rings
on the general‘alarg‘(letggr;tq”).-%a LIRS B D S
g;JVﬁEQQQAhnésggément on the public address system. ] ,
h. Holst OSCAR flag.
2. Actlon by emergency boat crews.
a. Ready both emergency boats.
b. Tower appropriate boat as directed.

4. Signals for directing emergency boat.
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a. Redlo contact should be made when possible.
b. Whistle or light signals.
(1) One short blast/flash--turn to starbcard.

(2) Two short blasts/flashes--turn tc port.

A

e

(3) Three short blasts/flashes--dead ahead. . . o .
-+ '—%m. »* “ ‘ 4 S AR %"‘1” .(’ 4ol ey P~ "l{:"“'{ 'h -

5. Boag approach and recoverf of man.
a. Keep boat to the leeward of man 1n water.
b. Asslst man into boat, using swimmer in water if necessary.
¢. Wrap man In warm blankets.
d. Render first ald 1f necessary.

e. TUpon return of boat to ship, the patient 1s removed first, and
is teken to sick bay lmmediately.

C. TRetrieving Survivers. Alternate methods and devices used when seas do not
permlt the launching of boals are not offered as offlclal doctrine since condltions
and good judgment will dictate the approach used. Boats should be used wherever
possible, and the ship should be maneuvered to distribute storm oll when neceasary,
to provide a lee, and to plck up the boat. Even 1n rough weather, when a boat may
not be abls to approach close to a dlsabled ship to take survivors of' f', they can
jump into the water and be haulsd aboard the boat with lifelines. Followlng are
aome methods of maneuvering a ship to pick up survivors:

1. Falr weather - survivors In the water.
a. Place ship slightly upwind of survivors.
b. Stop englnes.
¢. Post riflemen for protection against sharks.
d. Allow ship to drift down to survlvors.

e. Taunch boats and plck up survivors both by boats and from ladders
and carge nets rigged on ship's side.

2. Heavy weather - survivors in the water (Flgure 6-2 of reference 3).
Maneuver ship to keep seas, wind and weather on the gquarter,
b. Keep survivors on the lee bow.
(1) This helps to prevent heavy rolllng.

{2} It helps reduce danger to the rescue party and to the sur-
vivors.

¢. Don't permlt the seas to get way on the ship.

d. TUse ladders, cargo nets, heaving lines and swimmers to recover
survlvors.

3. Heavy weather - survivors In lifeboat or raft.

a. The boat or raft may drift faster than the ship.
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b. Therefore maneuver ship downwind to leeward of the boat or raft.

¢. Maintain ship's position while the boat or raft drifts down to
your ship.

d. If necessary, spread storm oll to advantage before takling station.

&¢. TUse caution if the ship is rolling since 1t may capsize the boat,
erushing men between the boat or raft and the ship.

4, Using a rubber float in heavy weather.
a. A rubber float may be towed by means of s buoyed line.

b. As the ship steams slowly by survivors in the water, they can
grasp the line and slide down along it to the float

¢. The ship can circle to ald survivors reach the 1llne.

d. Supvivors in a boat or raft can reach for the line or float in the
same manner and elther transfer to the float or be pulled to the ship's side.

5. Using the heaving line.
a. Ship steams past the survivers with bare steerageway on

L. It paszes the hoat or raft, floating the heaving line to the
survivors as they are passed.

¢. In lieu of passing a floating heaving line, the ship may:

{1) Tosz a ring buoy with a line attached.

(2) Toss a kapok ball (8" dla.) with a llne attached.

(3) Toss any manageable piece of flotsam with a line attached.
d. Alternate method using the heaving line.

(1) Swing ship to bring the wind on elther quarter.

(2) Maneuver to place survivors in the ship's lee, forward of
amidships, and stop engines.

(3) Heave lines down to survivors, The first casts should he
good or the beat or raft may drift out of heaving line range.

(4} Do not use engines close to survivors.
6. Using the line throwlng gun.
a. This eliminates the close approach hazard.
b, It is falrly accurate up teo 50 yards.
¢. TFire the gun upwind of the survlvors.
(1) The line will be blown down te the survivors.
(2} Be careful not to hit survivors.

d. Survivors must be in physical condition to grasp and secure the
line.
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7. Using swlmmers. This method i3 necessary when survivors in the water
are weakened by cold or exhaustion.

a. Mameuver as close to the survlivors as possible.

b. Put a swimmer or swimmers over the side with buoyant safety lines
attached.

¢. Each swimmer should be equipped wilth another buoyant line for
aurvivors.

d. S3wimmers should bhe Protected from exposure. Five to ten minutes
1s thelr 1limit in cold water.

&. OSwimmers must protect and save survivors as well as themselves.

D. Getting Survivors Aboard. Thls requlres preparation and tralning. It is
best to @ssume that all survivors wlll be Incapable of helping themselves and thus
to have all in readiness to agslst them.

1. Prepare the ship to receive survivors; make certain that all gear and
equlpment 1s 1in readiness.

a. Ready and standby the emergency boats, salt down decks if ley,
prepare accommodationg, blankets, clothes and food.

b. Prepare life floats and/or rafts to be floated down to survivora
1f necessary. Rig a long painter, buoyed with floats near the raft or float and
gecure the buoyed end to the float. Run the other end of the palnter through
fairleads to a winch.

¢. Ring buoys. Keep several ring buoys, with lines and lights
attached, nesr the working area,

d. Stokes stretcher. Secure life jackets to it fon buoyancy and kesp
1t near the working ares.

2. Ladders and cargo nets. Make sure they are long enough to extend
8ix feet Into the water regardless of the roll of the ship. Rig them at the
appropriate side and locations.

f. Rig blocks and tackles to ald 1in getting survivors aboard. They
are best suspended from a davit in order to provide a direct upward lead, clear
of the ship's side. Secure a snap hook or sling to the lower block.

g. Communications, Rlg sound-powered phone contact with the bridge
and have messengers at the worklng area and on the bridge. Only the officer in
charge will authorize reports and messages. Too often confusion results from
several people trying to direct operations.

h. Station the men. Make sure they understand their dutles. Only
the offilcer in charge will give the orders. This is important in order to avoid
confusion.

2. Buggested uses of various boarding devices.

a&. Holst survivors aboard 1in the emergency boat, especlally when
injured. This is the simplest and safest method when sea conditions will permit,
yet 1t 1s probably the least used method.

b. Ladders and cargo nets. This Is the most common method when seas

are heavy and lowering a boat 13 Impractical. Lower the ladders and nets at
least slx feet into the water, regardless of the ship's roll.

5-46



COMSTSINST 3541.54a
26 Sep 1960

(1) To permlt a tee hold, rig ladders and nets well away from
the aide of the shlp, using fenders or 4" x 4" timbers.

(2) Always assume that survivors are incapable of helping them-
selves., Statlon additicnal men as requlred to assist survivors up the net.
These men must wear life jackets and have lifelines attached.

c. Hauling lines. Have several lengths of 21 thread line made up
with a bowllne 1n one end. To use, slip the bowline over the survivor and haul
him aboard hand cver hand or with block and tackle. This method is useful for
helping survivors up the net or ladder when they are weakened but conscilous.

(1) Passengers and inexperienced seamen may not be able to asecure
the hauling lines. Therefore, snap hooks may be secured on one end of the hauling
lines. These can bg hooked onto the life jackets of, survivors in the water; they
may also be used asz a loop around bodles of survivors.

(2) Boatswaln chalrs may be lowered into the water, from davits,
to hoist survivors abcard.

G@. OStokes stretchers should be ready to bring women and injured
survivors aboard. Becure life jackets to the stretcher for buoyancy.

e. DSldeports and gangways may be used to advantage in getting
survivors aboard.

f. Cargo booms, carge runnsrs and cargo sleds or platforms may be
used In some situations.

V. BSUMMARY. Review key points and discuss actual rescues at sea and procedures
used baszed upon the instructor's and the group's experience. Discuss each of the
follewing types of rescue opesratlons and the equipment and procedures which would
be used under varying conditicns,

A. Man overboard.

B. Retrieving survivors.

C. Getting survlvors aboard.

D. Headineszs of equipment.

B Importance of practical drills.

VI. TEST AND APPLICATION.

A. Test. TUse these and addltional questions as an oral quiz:

1. Q. What is the signal for man overboard?
[ PP . L’J-'-;s.,f‘lr--,‘ w a4
i 2. Q.Y What are the signals used Iin directing the emergency boats after
they are launched?
A, One short blast or flash--turn to starboard.
Two short blasts cr flashes--turn to port.
Three short blasts or flashes--straight ashead. . -

S At -sq;n‘;)

i e ' E CC ten Ao ?
3. Q. 1If you saw a man fall overboard, what action would you taks?
A. Throw over the nearest rilng buoy, hall and pass the word to the
bridge, glving the side man went over, and try to keep the man in the water in

sight.

4. . For recovery purposes, in what physical condition should you
assume survivors to be? Why?
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A. Burvivors are assumed to be incapable of helpling themselves.
This way all gear will be ready to get them aboard regardless of their condition.

5. Q. How 1s the line throwing gun fired in relation to the wind in
a rescue operatlon.

A. Upvwind so that the line will drift down to the survivors.

6. Q. How 1s a cargo net rigged for receiving swvivors in a rescue -
operation? .
A. Tower 6 feet of the net into the water {allowing for roll of the
ship} and place L" x 4" timbers or fenders on the upper end, betwesn the side of
the ship and the nét, to provide hand and foot holds.

7. Q. How would you get survivors aboard shlp 1f they were 1incapable
of climblng the ladders or nets?
A. Holst them aboard in the emergency boat, holst them aboard
wlth hauling lines and tackle, use bosun chalrs or stretchers, use cargo booms
and cargo sleds, or get them sboard via sideports or up the gangway.

8. Q. List some of the equipment that would be used in resculng
survivors.
A. Floating heaving 11ne, line throwing gun, lifeboats, lengths of
21l thread line, bosun chair, stokés stretcher, rubber raft, ring buoys, life
Jackets and tackles.

9. Q. What communications should be sstablished between the bridge
and the working area?
A. Sound powered pheone and messengers.

10. Q. Who glves orders in a rescue operatlon.
A. Only the officer in charge.

B. Application. Retrleving survivors and getting them aboard should be .
included In Tegular man overboard and emergency drllls. Different situstions and el
conditions should be assumed for each such drilil, all equlpment should be readied
and tried out, and the men instructed and checked out in its use under practical
conditions.
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4, survival equipment avallable in boats and rafts.
D. Much remains to be covered regarding survival:
1. How to enter the water 1f boats or rafts are not avallable for use,
2. How to keep afloat in the water.
3. If rescue msy be long delayed:
a. Procurement of food and water.
b. Medical aspects of survival.
¢. The lmportance of morasle and discipline,
d. The ald of falth and prayer.

E. Each 1indlvidual has an obligation to himself and to his Sshipmates to
be prepared to survive snd to aid others to survive:

1. Through knowledge of the equipment and 1ts use 1in emergency altua-
tions.

2. By training himself in survival techniques.

F. The time to learn survival techniques 1s now--you won't have time to
break out the book in a casualty situation.

G. Dilscuss Interesting survival cases.
1. The Rlckenbacker case.
2. 30 days in the Mediterranean.
3. The USsS INDIANAPOLIS, "Abandon Ship".
k. Others drawn from the Ilnstructor's or from the group's experilence,
Iv. FRESENTATION.
A. Preparing for Survival,

1. All peraonnel must be fully clothed when abandoning ship. Lack of
proper clothing may cause agonlzing hardship in any locatlion or climate. Personal
clothing desirable includes:

8. A coat or jacket, even 1n the troples. Heavy outer clothing 1in
cold climates.

b. Headgear 1s always s must.

€. The entire body should be clothed for protectlon from the sun
and weather.

d. Blankets 1n lifeboats are an important ltem for those who may
leave the zhip not fully clothed and for those plcked up from the water.

€. 3alls or canvas for awnings in the troplcs are useful.
2. Tralning.
&. Learn what to expect.
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b. Learn from experience of others.
¢. Fnow your equipment and gear, where stowed, and how to use 1t.

B. Leaving the Ship.

1. Use lifeboats 1f avallable.

5, Launch rafts cor floats. Some have release racks. Floats may {loab
clear or be carrled to the rall and tossed overboard. Make sure thelr palnters
are secured first.

%, Use ladders, cargo nets, manila lines, or fire hose to get down to
boats and rafts In the water.

4, Jump only as a last resort. When leaving the shilp by entering the
water and swimnlng, 1t is generally best to use the windward sids, especlally In
case of flre, oll, or debrls. The ship will generally drlft faster than a swlmmer
gan swim away from 1t. Boats and rafts should stand off at a safe dlstance and
plek up svwinmers., Later, they should rendezvous and keep together to ald one
another, share provlslons, equalize thelr loads, and increase their chances of
being spotted. The motorboats should plck up boats and rafts which may float
clear of the sinking ship and tow them, and others, to the rendezvous. The
motorboata can provide -excellent services in this manner, 1n plcking up swimmers,
and in getting and keeping all boats and rafts together.

5. To abandon ship when there 1s burning oll cn the water--don't use
a lifejacket. Swim underwater and upwind. To breathe, break the gurface with
hands over head thrashing in a circular motion to clear a space. Then turn your
back to the wind when you take a breath.

C. Keeplng Afloat.

1. Keep your lifejacket on, secured properly. Use the leg straps to
glt 1in.

5. Rafts or floats will float clear of a slnking shlp. Watch for them
and get aboard. Help others as soon a3 posslble and keep together, lashing rafts
or floats together.

3. Debris in the water, anything that will float, should be useu.
4. Swimming.
a. Swim toward a goal {boat, float, or debris), otherwlse float.
b. Save strength and energy by alternating awlming strokes.
c. Keep together for company and to lncreass likelihood of being
spotted. Lifejackets may be hooked together. Keep leg straps secured 30 you
won't slip through your lifejacket 1f you get tired.

5. TUse of clothes for buoyancy. A shirt, wetted and ballooned with
alr/or khaki trousers, motted at the cuffs and wetted, will hold air with the
¥niotted ends up.

D. Fish.

1. Sharks. Much has been saild and written about gshark attacks on
humans in the water. Recent research by the Shark Research Panel of the American
Institute of Blological Sciences indicates that sharks are unpredictable. There
1s always a risk involved for persons in the water when sharks are near.

a. Don't trall legs or arms in the vater from a boat or raft.
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Sharks are inquisitive about all such flotsam, A theory is that shark
attacks generally occur in waters warmer than 70 degrees,

b. Sharks are attracted to white, bright objects so it ig
best to keep clothes on in the wvater, 1If you have clothes on, don't
take them off, They also will protect you from shark-skin lacerations,

c. If you sight a shark, don't panic and thrash around;
instead, swim away smoothiy, Kicking up white water will attract sharks.

d. Sharks are reputed to be scavengers; they like dead
things but are also attracted by fresh blood, They will, ag a rule, circle
several times before attacking and may be frightened off - eéxcept when in
a "feeding frenzy" in the presence of blood, Therefore, stop any bleeding,
1f possible, and don't tow or keep speared or hooked fish around. Sharks
usually seek food at dusk,

e, When in the water, keep moving smoothly with a regular
beat of the feet and arm strokes, not unduly disturbing the water. One
of the USS INDIANAPOLIS survivors remembered his survival training and
floated horizontally with regular movements. He was not attacked, while
shipmates around him who kicked frantically when sharks appeared were lost,

f. The Shark Research Panel states: "If there isn't time
to reach a boat, you can Sometimes discourage a shark by releasing bubbles
(for skindivers), or at close range, by hitting it on the snout with a
club - never with the bare hand. (A shark's rough hide will only cut
your skin, making you bleed.) Shouting underwater sometimes, but not
always, will digcourage a shark.!

§. Further research is being conducted to uncover new
chemical and physical repellants and to test the effectiveness of anti-
shark measures and repellants now in use,

h. Rifle fire to drive off sharks is now generally con-
sidered to be ineffectual and dangerous. This 1s because of the diffi.
culty of hitting a shark under water due to the distortion of light rays
in water, the difficulty of killing a shark with rifle fire, and the
danger of blood in the water attracting other sharks and arousing them
to a "feeding frenzy",

2. Barracuda are seldom found in open seas. Their danger is
greater in murky, shallow waters, Generally, the same precautions apply
as for sharks,
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- 3. Porpolse, One of the most puzzling things about the porpoise
1s its apparent fondness for human beings. Many cases have been reported
of porpoise alding survivors by chasing sharks away and even keeping the
survivors afloat. There has never been a documented case of a porpoise
attack on a person despite the fact that a porpoise 1s big and bellicose
enough to rip a shark to shreds. If there are porpolse in the vicinity
you may be assured there will be no sharks nearby.

4. Others. Jellyfish and Portuguese Men-of-War produce stinging
and swelling. Avold contact with them.

5. Fish for Food. Most fish found in the open sea are safe to
eat raw or cooked. They must be eaten before spoiling. Eat the flesh only;
it is also thirstquenching.

a. Polsonous fish are usually found near shore or in shallow
water. Almost all have round or box-shaped bodies and have skin instead
of scales. Many are covered with bristles or spines and most have small
parrot-like mouths.

b. Catch fish with hook and line provided in lifeboat equip-
ment or spear them. Never attempt to catch fish with the bare hands.

E. Food, Man can live longer without food than without water. There-
fore, the effect food has on the need for water 1s an important factor in
survival,

1, Types of food.

a. Glucose sugars prevent sour stomach which results from
fasting and cause little dehydration of body tissues. Therefore, these
sugars have been made the main items of survival ratioms,

b. Protein (meat, fish, birds). These increase the body's
need for water. They should be eaten in small amounts unless plenty of
water 1s available.

c. Cold weather. Eat protein or other rations every few
hours in cold weather, even though short of water. This will prolong
survival time against effects of cold.

F. Water. Water 1s more important than food. 1If time permits, take
a drink before leaving the ship. Make every effort to maintain moisture
in the body by reducing evaporation from the skin. Keep your body cool by
avoiding unnecessary exertion in warm weather, by removing unnecessary clothes
during the day, and by rigging an awning 1f possible,
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1. In the tropics or when sunburn is a problem, keep clothes
wet during the day but dry them thoroughly before sundown,

2, Drink no water for the first 24 hours. Thereafter, ration
a pint a day,’'a few ounces at frequent intervals,

3. Be preparsd to catch rain in awnings or tarpaulins,

4. Dringing sea water only increases dehydration of the body
and causes nausea and vomitting with the loss of more body moisture.

5. Eating protein foods increases water requirements,

G. Medical Problems of Survivors in the Water. Assist men in the
water first, getting as many as possible aboard boats and rafts and the
others around the raftg and secured. Have those on the rafts alternate
with survivors in the water. Keep together and assist and provide first
aid,

1. Underwater blast. REars and sinuses may be damaged, but
lungs and intestines are mainly effected, Keep above the surface of
the water if possible.

2. Cold weather,

a, In the water, survival time depends on water temperature.
Ordinary clothing glves no protection. Anti-exposure suits afford excel-
lant protection. When possible, get out of the water and dry off,

b. In boats or rafts, Sufficient clothing is essential,
kept dry. Rig a tarpaulin or awning as a windbreak, Survivors should
huddle together to keep vamm, Keep the boat dry, take food at frequent
intervals (1 to 2 hours). Exercise moderately to incresge blood cir-
culation. Use no alcohol, as it causes loss of body heat and water.

3. Immersion foot is caused by cold water or poor circulation
due to cold and c¢ramped position., To prevent it, keep feet warm and dry,
and promote circulation by moderate exercise,

4. Frostbite consists of frozen tissues; it 1s not ordinarily
caused in immersed parts of the body. Body tissues freeze in cold air
(10° F.) in a wind. To prevent frostbite, keep body and exposed parts
warm and exercise moderately to aid circulation, Examine carefully for
unusually pale skin areas and thaw by immersion in warm water for 10
minutes and then dry carefully. Do not rub Or wmassage,

5. Seasickness increases dehydration of body tissues and inca-
pacitates. Take seasick pills,

6. Sunburn increases dehydration, Avoid direct and reflected sunlight
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unless necessary for warmth. Cover body with clothing or rig awnings. Use oing-
ment for burns,

7. Mlscellaneous.
8. Lilps cracked and painful. Apply ointment.

. Bolls. Do not treat unless a doctor is at hand, except to
bandage for protection.

¢. Bowels. No movement for many days 1s to be expected due to
lack of food.

H. Morale and Discipline 1s Important and will depend upon survivors'
training and Enowledgeé To avold fear of the unknown and to prepare them to cope
with the unexpected.

1. Good leadership promotes proper organization, discipline, and faith.
Asslgnment of dutles provides helpful and useful activity and discipline. Know-
ledge of search and rescue facilitles provides a basis for faith and bellef 1in
ultimate rescue. Remain in the area, keeplng together to Increase prospects of
belng saved.

2. Prayer also helps sustain falth 1n ultimate rescue.

I. Mental and Emotional Reactions. People may react in many different
ways to the stress and hardshlps or a survival situation. While most will bear
up under dlfficulties, some will show emotlonallsm through exclitement, sorrow
Irritabllity, precccupation or moroseness. All must be recognlzed for what they
are and coped wlth through activity and improvement of morale.

1. Insanity is Indlcated by confused thinking and unusual behavior.
It usually shows up In quarreling with and attacking shlipmates. Methods of coplng
wilth insanlty will vary greatly. Reassure the individual by calm, friendly talk;
argulng will probably cause more difficulty. Restrain, if necessary, to protect
others.

J. Show Fllms, These fllms show methods of leaving a ship, escaplng through
oll, types of flotatlon gear, improvised flotation gear, and how to use the jacket
type life pressrver.

V. SUMMARY.
A. Preparlng for Survival.

1. Lifesaving equlpment.
2. Persocnal equipment, clothes, head cover, etc.
3. Training through knowledge applied in practical drills.

B. Abeandoning Ship. Leave the shlp in a boat or raft; cllmb down a ladder,
line or TIre hose; Jump cnly as a last resort.

C. Keeplng Afloat. Swim alternate strokes, conserve energy, keep together,
use llfe Preservers of any flotation gear or debris.

D. Fish. S8harks are always dangerous. Reep your clothes cn in the water
and don't kIek hard since whlte attracts them. 3top any bleedling and don't keep
dead flsh around, Sharks will generally clrcle before attacking and may be
frignhtened off by underwater shouting or by loud nolses. Keep moving normally
and Keep your head. Barracuda are seldom found in the open sea; porpclse are
friendly; contact with jellyfish and men-of-war should be avolded. Most fish can
be eaten; learn to recognize polsonocus fish.
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E. Food.
1. QGlucose sugars are the best survival ratlon.

2, Protein (meat, fish, birds) increase the need for water and should
be eaten sparingly.

F. Water. More important than food.
1. Ration none for first 24 hours, then one pint per day.
2, TReduce evapcration from skin. Keep ccol and shaded.
%, Be prepared to catch and store raln water.

G. Medical Prcblems.

1. Underwater blast 1s likely 1n ship casualtles. Keep out of the
water, 1f possible, in abandoning ship. In any event, gebt away from the shilp.

2, Cold will 1imit survival time wlthout adequate protection.
a. In water -- expocsure sults.
b. In boats or rafts -- clothlng, keep dry and sheltered.
3. Seaslckness.
4, Sunburn -- avold by cover, treat wilth cintment.
5. Milscellaneous -- c¢racked 1lips, bolls, bowels.
H. Morale and Discipline. TImportant to organize, Keep busy, keep falth,

remove fear and build conildence. Requires knowledge, trainlng and leadership.
Be prepared for mental reactions. Remaln in area to assure being located.

VI. TEST AND APPLICATION.

A. Test.

1. Q. Describe the use of khak!l or tlghtly woven clething to provide
huoyancy.
A. The body of a shirt, wetted and ballocned with alr, will provide
buoyancy. The legs of trousers knotted at the cuff ends will hold alr with the
knotted ends up.

2. G. What 1s the most important requirement in a food to be used as
survival rations?
A. The food uzed should tend to not increase thirst or promote
dehydration. Glucose sugars are best for thls purpose.

%, Q. In addition to drinking water, what action can be taken by a sur-
vivor to reduce hls water requirements?

A. 3low down the dehydration procesas by keeplng the body cool.

L, Q. Name the good consequences of eatlng f1sh you are able to catch
in a survival sltuation, assuming the fish are not polsonocus.
4, The eating of flsh will provlde nourishment and body heat In coid
climates, and will help reduce thirst.

5. Q. Why do you leave the shlp on the upwind side If you have to
abandon ship via the water?

A. The ship will drift faster than you, therefore go upwilnd to keep
clear.
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6. Q. Name at least three things you can do to help protsect yourselfl
from sharks.

A. Stop any bleedlng, keep bare hands and feet from water, keep
moving slowly and keep-clothss on in the water, don't kick up white water, don't
keop dead fish around, shout or make loud nolses under water,

7. Q. Why 1s & 1ife jacket a handicap in burning oil?
A. You must swim underwater and upwind to get cut of the burning
oll.

8. ¢. What 1s frostblte, and what 1s the treatment for 1t?
A, Frostbite 1s frozen tlssuss. To treat, immerse the part in warm
water and then dry it carefully. Do not rub or massage.

9. Q. What types of food are best for use in a lifeobost or raft? Why?
A. Glucose sugars. They prevent sour stomach and cause 1little de-
hydration of body tissues,

10. Q. After sbandoning ship in boats, rafts, and fleoats and with many
men in the water, what would you do?

A. Ald the men In the water first, getting as many aboard boats,
rafts and floats as possible; where there 1sn't rcom for all, keep men 1in water
around rafts, secured and alternating with men on rafts; render first ald; get
all boats and rafts together; take stock of the situation and ration water and
provisions 1f necessary; astay close to the scene of the casualty to lncrease
chances of being found.

B. Applicatlon. Survival techniques can be applied during emergency drills
and exercTses. Durlng boat drill, make sure that all hands don thelr 1ife Jjackets
properly and know the function of the leg straps. Polnt out lifesaving equipment
and 1ts use, particularly provisions. Make sure that crew members are properly
clothed during emergency drills. Many survival technlques can be demonstrated at
opportune times -- how to go over the slde 1n safe swimming waters; flshing tech-
nlques, and 1dentificatlon of good or bad fish.
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a. Excesslve speeds 1n fog.
b. Ineffective use and misuse of radar.

2. Whille radar 1s an excellent ald to navigatlon, 1t 1s only that--an
aid.

3. Radar cannot substltute for strict compllance wilth the Rules
of the Road, moderate speed in reduced visibility, and a good lookout.

4. The courts place an additlonal burden on ships which are equipped
and manned to use radar to make use of 1t effectlvely while underway during
perlods of reduced visibility.

&. Thls 1n no way relleves Masters or CO's of the responsiblllity
of carrylng out all normal precautlonary measures.

b. It requires relatlve motlon plottlng to determine true course
and speed of other ships:

{1) This cannot be done mentally.

{2) Exception 1s the case of a shlp on the same or on a
reclprocal course, or a ship which 1s stopped.

¢. Relatlve motion plotting 1s a must.

€. Regulstlons. Effective January 1, 1959, every appllcant for an
original dec% offfcer's license, ralse in grade, or increase 1n scope of license

for service on ocean, coastwlse, or Great Lakes vessels of 300 gross tons or
over must qualify as a radar observer. Effective 1 May 1962, all deck officers
of such radar-equipped ships must be gualified as radar observers as a mannlng
requlrement of the ship's certilflcate of inspection.

1. The new regulatlons have become part of the regular professional
examination.

2. An applicant for license who falls in radar, but passesin every
other subject will be ccnsldered as having falled the examinatlon and shall be
g0 reported; but he may within a time limltation be re-examined in radar only,
and 1f he then passes, he wlll be granted a llcense.

3, A certificate of successful completion of a course of instructlon
of a Maritime Administration or other Govermment-operated school, approved by
the Commandant, USCG, 1s acceptable evidence of the holder's qualification as
radar observer, without taking the examinatlon specifiled above.

D. The Importance of Correct Qperatlon of Radar.

1. Although the radar set may be on and the sweep 1s rotating about
the scope, this alone 1s not an Indlecatlon that the radar set 1s ready to recelve
all targets.

2. A thorough knowledge of the radar controls as well as of the
limitations of radar 1s necessary 1n corder to get the best results from your set.

3. Practlce with the radar set in clear weather so that you may

become thoroughly famlllar with 1ts proper operatlon and may be able to obtaln
the bpest results 1n thick weather when you need 1t most.

5-102



COMSTSINST 3541.54
27 Aprll 1960

Iv. PRESENTATION
A. Definition of Radar.

1. Radlo Detectlon and Ranging.
2. Determines range and bearing.
B. Hlstory of Radar.

1. Principles first noted in 1887 by Radlo-Physlcist Helnrich Hertz.
a. Simllar to light waves. Can be focused and reflected.

2. American, Briltish, PFrench, and German sclentists all worked
independently prior to World War II.

a. Amerlcans and British stayed 6 to 10 months ahead of the
Germans throughout World War IT.

3. In 1922, at a Naval Research Laboratory, 1t was noticed that
passing boats interfered with a 60 MC signal.

a. Nothlng was done untll 1930.
L. In 1934, a radar was developed with a 2 mile maximum range.

L, In 1937, rader was tested in the USS LEARY and in 1938 in the USS
NEW YORK.

5. 1940-1941, Americans and British combined thelr efforta.

a. In the Battle of Britaln, radar was a prime reason for the
English victory.

b. At Pearl Harbor, Jap planes were detected by radar but thils
Information was Ignored.

C. Baslc Principles.

1. Radar waves are based on the same principle as sounding a ship's
whistle and timing the signal as it bounces back from a high cliff. One half
the elapsed time, converted by the speed of sound, glves the distance off the
cliff,

2. BSpeed of radar 1s the same as the speed of light - 186,000 miles
per second or 328 yards per milcrosecond,

3. Radar transmitter tranamlts a high powered pulse.
4, Recelver receives a weak echo.

5. Indlcator portrays the signal visually in ferms of range and
bearing.

6. Cyecles, freguency and wave length.
a. Frequency equals cycles per second.
b. Frequency increases as the wave length decreases,
¢. DMegacycles equal one million cycles.
d J. 5. merchant marine radars are elther 3 centlmeters or 10

centimeters, Wi%h.frequencies of 9375 MC SHE (for the 3 centimeters) and 3070
MC UHF ( for the 10 centimeter).
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D. Baslc Components of Radar.

1. Scanner or antenna assembly.

2, Transceiver, a unit consisting of the transmitter, recelver and
modulator.

'3, 1Indlcator, which 1s primarily the cathode ray tube showlng a chart-
like presentation of the surrcounding area.

E. TImportant Features of Radar Opsratlon.

1. Transmitter Recelver Tube (called the TR tube). This is & switch
which acts automatlcally to connect the antenna to the transmitter only durlng
the brilef intervals that the transmitter pulse strikes 1t. A8 soon as the trans-
mltter pulse passes, this switch automatically connscts the antenna to the
recelver, which then commences to wait for the returning pulse and continues to
do so untll the next transmitting pulse 1s emitted.

2. Pulse repetition rate (PRR), or pulse recurrence rate, 1s the
number of times that the transmitter 1s on the alr per second.

a. Generally between 250 and 4000 pulses per second.

) b. Short range rate 1s over 1000 pulses per second {short
pulse).

| ¢. Long range rate 1s less than 1000 pulses per second {1long
pulae).

(1) If the pulse 1s too long, the returning echo will be
blocked by the transmlitting slgnal.

%, The wave gulde 1s also called the transmitting and receiving line.
a, Directs outgolng signal from transmitter to scanner.
b. Dilrects incoming slgnal from scanner to the recelver,
c. Rectangular in shape 1s the most common. It should not exceed
75 feet in length 1f posaible. Sometlmes the length must exceed thls amount due
to the ship's structure.
d. No danger of shock or electrocutlon from wave gulde.
e. Wave gulde should be pasinted but never chlpped or dented.
4. THorlzontal bearing resclution.

a. This is the akility of & radar to resclve targets at the same
range, in bearing, or the number of degrees of horlzontal beam width.

b. Horlzontal beam width is determined by the physical size of
the reflector and the wave length.

(1) A 41 reflector on a 3 centimeter set has a 2 degree bearing
resclution.

(2) An 8' reflector on & 3 centlmeter set has a 1 degree
bearing resolution.

(3) A 12' reflector on a 3 centimeter set has a .65 degree
bearing resolution.
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{4) On all 10 centimeter sets, 1t 1s 3 times the mhove.
5. Range resolution

8. The abllity of a radar to resolve targets on the same bearing,
In range.

b. Tt 1s determined by Pulse Width (also called pulse length or
pulse duration).

¢. The shorter the pulse length, the better the range resolution.
d. Check the manual for the range resolution of your own set.

e. One half’ the pulse wldth must fit between targets for them to
show up &s separate targets.

6. Vertlcal beam width.

2. The number of degrees of angular measurement of the height of
the vertlcal beam.

b. Its purpose 1s to prevent the loss of beam targets when the
ship 1s rolling, as well as to retaln radar energy on targets regardless of the
angle of roll.

¢c. Usually between 15 and 35 degrees.

T. Maximum effectlve range. This 1s determined by:

&. Helght of reflector.

b. Helght of target.

c¢. GComposition of target.

d. 5lze of target.

e. Atmospherlcs.

f. Power of the radar set.
F. Operatlonal Procedures of the Various Switches.

1. "off," "Standby" and "On" switch.

a. Turn to standby to heat up to normel operating temperature.
b. Has a time delay of three to four minutes.

¢. In standby, set is ready for lmmediate use, but all high
voltage 1s off.

2. Intensity.
a. Thls governs the brightness of background.
b. Adjust until the sweepline 1s just barely visible.

¢. Keep as low as possible for good contrast,

5-105



Control.

COMSTSINST 3541.54
27 April 1960

Focus.
a, For sharpness and detall.
b. Adjust untll sweep 1s as clear and sharp as possible.
¢. Use range mark circles as a gulde for adjusting.
Video.
a. Not on all sets.
b, Adjust the brightness of the targets on thes scope.
c. Set as bright as you personally desire.
Gain (Recelver gain).
a. Determines the strength or sensitivity of the recelved echo.
b. The "Gain" determines whether or not you see an echo.
c. Adjust until the weakest echo in the area 1s just visible.
d. If possible, set 1t on & small buoy.
Antl-Clutter.
a. Not on all sets.
b. A four position switch (on Sperry MK III only).
(1) Position 1 - Fair Weather, has (STC), Sensitlve Tlme

(2) Pesitlon 2 - Light sea return, has (STC) and (FTC),

Seneitive Time Control and Fast Time Constant.

(3) Position 3 - Heavy sea return, has {sTC).
(a) Weak tergets may be lost.
(4) Positlon 4 - Heavy see return, has {aT¢) and (FTC).
{a) Weak targets may be loat.
c. Anything that tends to obscure the plcture 1s called clutter.

This may be sea return, snow, or ralmn.

d. Use in poaltion 1 or 2 preferably.

(1) In positlon one, land appears &s & solld mass, and &

weak target close by may blend into the mass.

(2) In position two, the land 1s broken up into a serles of

dots by whilch targets may be geparated.

7.

Suppressor (STC), Sensitive Time Control.
a. Primarily for sea return.

b. It reduces the galn at the center of the scope and comes back

to Master galn setting away from the center, Use with cautlon - too much 1s as
bad as too little. leaving the suppresscr "on" could cause a target to be lost
during the very dangerous condition vwhen 1t gets close to the shilp.
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8. FIC, Fast Time Constant, Circult.

a. Thls 18 an on-off switch - no variation in the amount. Tt is
elther on the entire scope regardless of range or not at all.

b. It is used for railn return and to reduce land masses to thelr
component. parts.

¢, It 1imits, 1n time, the amount of time any one echo may take
to pass through the recelver.

9. Heading Flasher.

a. Recommend leaving 1t on at all times but at a very low level
80 as not to obscure a target beneath 1t.

b. Produces a flash marker outward from center of scope, repre-
senting heading of own ship.

10. Cursor. Thils enables you to take bearings by means of cross halrs
that can be rotated about the scope.

1l. Fixed Markers (Filxed Range Markers).
a. A serles of concentric clrcles at fixed distances.

b. Dilstance between circles depends on the range to which the
radar 1s set.

12. Varilable Marker.

a&. Clrcle of ever-increasing dlameter until it intersects the
target.

E. Read range directly on counter, 1n yards or in nautical mlles,
depending on the scale.

c. B3hould be checked periodically for accuracy by matching the
variable marker against the fixed mariers. Fixed markers are usually accurate.

13. 3cale (Range Scale). Opsrating ranges are usually at 1, 2, 6, 15,
or 40 mlle scales on Sperry Mark IIT only. Will vary conslderably on other
models,

14. Dimmer. Controls light on azilmuth scale, control panel and
plotting lights.

15. Center Expand (not on all sets).
a. TUsed primarily for short ranges.

b. Center dot is offset and forms a small c¢lrcle which represents
own ship.

c. Objects close 1n can then be seen more clearly.
d. TUsed on the one and two mlle scales only.
16. Lin Iog, (Linear Amplification).
a. OStrong echo shunted to delay lire.
b. Weak echo amplified throughout.
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c¢. TUse 1lin on 15 and 40 mile scales.
d. Use log on i, 2, and & mile scales.

17. True presentatlion (gyro-stabillzed) and Relatlve presentatlocn.
a. On true, you have a gyro-stabllized picture.

(1} Targets remaln fixed and only the heading flasher changes
with a variation in courss.

(2) Leaves no smear on scope with course variations.

b. On relative, all targets move and tend to smear 2Cross the
scope with course varlations.

(1) The heading flasher remains fixed and the picture moves
with changes of course.

F. Special Effects (ghosts).

1. Super-Refractlon.
a. Caused by warm alr sltuated over cold alr or on cold water.
b. Must be calm and no turbulence (often occurs in the tropics).

o. Tt extends the radar distance and it may be possible to plck
up targets over the horizon.

2. Sub-Refractlon.
a. Caused by a cold alr mazs over a warm alr mass.
b. Must be calm and no turbulence.
¢. Not too common (will occur 1n polar reglons).

d. It reduces range and may result In an increase In the minlmum
range (1f minimm range is 20 yards, 1t can be Increased to 50 yards).

3. Second trace echos.
a. This 1s a apeclal case of super-refraction.

b. Occurs when the boundary between the warm and cold alr is
elevated well above the earth's surface.

¢. The atmosphere in that region must be calm. (Trade wind
reglons can offer such conditions.)

d. The radar pulse is trapped in a large wavegulde, formed by the
sarth's surface and the warm layer. The pulse bounces around the earth, some-
times covering immense dlstances. In the seme way, it will be able to bounce
back and record an echo.

e. To recognize, change the range scale from short to long.or
vice versa and the second trace targets will generally dlsappear.

4. Clutter.
a. Any undesirable targets that clutter or obscure the acope.
b. May be caused by sea return, raln, snow, or aleet.

(1) Sea will reflect the pulse against the tlp of the waves,
showing an oval shape of clutter In the direction of the wind.
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c. An Intense ralnstorm can be detected at a distance of 25 miles.
5. Multiple echos.

a. Caused by the reflectlon of the signal between own shlp and
the target one or more times before 1t finally returns to the scanner.

b. More than one target will appear on the same bearing, squl-
dlstantly spaced.

¢. Bucceedlng echos are weaker.

d. Flrst echo 1s the true cne.

e. Thls will occur only on short range.

f. May be ellminated by reducing the recelver galn.

6. Indlrect echos.

&. These are caused by the reflectlon of the outgolng pulse
agalnst part of own superstructure (fumnel or mast) or agalnst a bullding, cliff,
riverbank or brldge nearby, and returning in the same path.

b. Target 1s aald to be shown on scope via a mirror.

¢. Occurs only at close range.

d. May dilsappear when you change course.

e. By reducing recelver galn, you will scmetlmes correct this
condition.

7. Blind spots.

a. These are formed by obstructlions in the path of the radar
beam, such as crosstrees, funnel and masts.

L. Blind spots may be observed in a light sea return. They will
form a wedge-shaped pattern on the scope.

c. Blind spots may be determined by swinging your ship close to
a buoy and noting the sector in which the buoy 1s not shown on your scope.

d. Blind sectors should be determined and then posted by the
radar set.

. It 13 essentlal durlng reduced visibllity to weave around ths
course (slightly more than half the extent of the blind spot) 1n order that
targets may be detected 1f they are in the blind sectors.

él) The wheelsman should alter course several degrees, alter-
nately to starboard and port, each time the fog whistle 1s blown.

8. Azimith spread or beam width.

a. All targets will be distorted to the left and right so that
they will f111 the entire radar beam.

b. This introduces 1/2 beam width error to the left and right
for all tangent bearings.

¢. Targets will appear larger the farther away they are.
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9. pPulse length., If a radar has a 1 microsecond pulse, then
its pulse length would be 328 yards. This would show all targets with
g depth of at least 164 yards (% the pulse length).

10, Side echos.
a, These are found on short range only.
b. They are caused by imperfect construction of the scanner,
¢. Targets are picked up by the side lobes.

d. Correct by reducing the gain or increasing the suppressor
or anti-clutter.

11. 1Ice. Carefully conducted tests by the International Ice Patrol
during the 195% season showed that radar cannot provide positive assurance
for iceberg detection. An iceberg is only one-sixtieth as good a radar re-
flector as a comparable sized ship. 3Sea water is even 'a better reflector
than ice. This means that unless a berg or growler is observed on radar
outside the area of sea "return" or "clutter" on the scope, it will not be
detected by radar. Furthermore, the average maximum range of radar detection
of a dangerous size growler 1s four miles,

G. Maintenance and Precautions.

1. The three most dangerous points in the radar set are:
a. High voltage around the CRT - 12,000 volts.

b. High voltage in the magnetrom (Transmitter House) - about
15,000 volts.

(1) Before attempting to work om the set, pull the fuses
and ground-out all parts.

c. Implosion of the CRT.

(1) Make sure the CRT 1s well protected when working on or
near 1t.

2. Test meter,
a. Enables you to do a limited amount of testing.

b. It checks the various out-put voltages, crystal current and
magnetron current.

(1) When the radar set is functioning properly, rotate
switch and note readings. Use these readings to compare with future tests.
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5. Redar log.

8. A log of operating time and malntenance details 1s required in -
all licensed vessels. It includes:

(1) Mumber of hours of use while the ship is in operation.

(2) Bumber of service failures and their duration, nature and
cause,

(3) Performance under abnormal weather conditions.

(4) Unusual incidents, including cases in which radar may have
alded or hindered safe operatlon of the vessel.

4, Scanner maintenance.

a, Before starting to work on the scanner, secure all switches on
the power supply, pull the fuses on the power supply, also the fuses to the
heating circult if they are on a separate circuit.

b. Change the oll once a year.
¢. Check the heater; maintain 50 degrees inside the scanner.

d. Paint all but the face of the horn and weep hole in the horn
elbow.

V. TEST & APFLICATION

A. Test. Use these and additiocnal questiona for review and as an oral
qulz,

1. Q. What phrase did the word RADAR originate from¢
A. Radio Detection and Ranging.

2. Q. What are the three basic units of 8- radar set?
A. Scamner, indicator, transcelver.

3. Q. What are the 3 units of the Transcelver?
A. Transmlitter, modulator, recelver.

4, Q. what is horizontal bearing resolution?

A. The abllity of a radar to resolve targets at the same range 1n
bearing.

5. Q. By what 13 horizontsal bearing resolution determlned?
A. Horlzontal beam width - wave length and size of reflector.
6. Q. What 1s range resolution?

A. The ability of a radar to resclyve targets at the same bearing
in range.

7. Q. What is range resolution determined by?
A. Pulse length/width - or pulse duration.
8. Q. What 1s the vertical beam width?
A, The angular measurement of the helght of the vertical beam.

9. Q. If the galn control {master gain-recelver galn) vas set too
high, what would happen?
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A. You would get too much amplification, too much echo,
sea return, rain return; the picture would be blurred,

10, Q. What may happen if the anti-clutter controls are set
toc high?
A. You would eliminate some targets, perhaps all,

11. Q. 1If the fixed marker rings and the variable marker do
not agree, which would you assume to be correct?
A. Always agsume the fixed markers to be correct, they are
much more reliable than the variable ones.

12. Q. Where is the heading flasher on a relative radar?
A, Always at the top of the scope.

13. Q. Where 1s the heading flasher on true presentation (gyro-
atabilized) radar?
A, At the ship's true heading - with true north at the top
of the scope.

14, Q. When you change course on a relative radar, what happens
to the picture, to the heading flasher, to the relative bearing, and to
the true bearing?
A. The picture turns an equal amount in the opposite direction
and smears. The heading flasher remains fixed at the top. The relative
bearing changes. The true bearing remains the same.

15. Q. When you change course on a true presentation (gyro-
stabilized radar, what happens to the picture, to relative bearings, to the
heading flasher, and to the true bearing?

A. The picture remains the same, Relative bearing changes. The
heading flasher moves to the new heading. The true bearing remains the same.

16, Q. What is the cause of super refraction?
A, Warm air over cold air or passing over cold water.

17. Q. Would you be likely to experience either sub or super
refraction during a hurricane?
A, Ko, this occurs in calm weather only.

18. Q. What type of refraction causes second trace echos?
A, Super refraction.

19, Q. How would you recognize a second trace echo?
A, Element of surprise. Distortion, Change pulse length and it
will disappear.

20. Q. What is clutter?

A. Any undesirable echo., Anything that obscures the scope.
21, Q. What are multiple echos caused by?
A, BRadar pulses reflecting back and forth between two ships.

22, Q. What causes indirect echosa?
A, Radar reflecting off some portion of your own ship's structure,
then out to the target and back via the same crooked path.
5-112



COMSTSINST 3541.5A
14 September 1961

23.

2k,

25.

26.

7.

28,

29.

30.

31.

3.

33.

35.

Q.

How would targets caused by indirect echos appear compared Lo
true targets?

A. Distorted, at greater range, not as consplcuocus.

What 1s a blind spot?

. An area where there 1s no radar energy and therefore no echos

returiing to the set.
What causes blind spots?

Some part of own shilp structure 1s in front of the reflector
and blocks the radar wave.

. What can you do to ensure complete radar coverage 1f your ship

has a blind spot?

Relocate the antenna or swing the ship 1/2 of the blind spot to
port and 1/2 to starboard every few minutes to scen across the
blind sector. This willl depend on the visibpillity and your speed.

Why does a ship at 10 mlles appear larger 1n azimuth on your
scope than the same ship at 3 miles?

A. Beam width distortion 1s greater at 10 mlles.

Why do all shlps, regardless of range, appear to have the same
depth (radially) at any cne time?

Pulse length distortlon.

Why are all tangent bearings always 1n error?

Because of 1/2 beam width error - sweep line 1in center only.
How much 1s thils error?

1/2 beam width.

What are side echos caused by?

Imperfect antenna constructlicn. Inadvertent damage to the

reflector or the horn by shifting relative positions willl also
cause slde echos.

. What are the three most dangerous parts of any radar set? May

they be lethal?

High voltage in modulator, hlgh voltage on CRT and Implosion
of CRT. All may be lethal.

What precautions would you exerclse concerning these three
dangers?

Shut off power. Pull fuses. Ground cut by hand. Caution men
to be careful. Stend on rubber mat/wooden grating. Keep dry.
Cover CRT wiltn cushlon.

What, 1s the purpose of the test meter?

. To allow a limited amount of testing wilthout knowledge of

clrcultry, and permlt baslc repairs.

. Where would you look for maintenance 1lnstructlons?

In manufacturer's operator's manual for own set.
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CHAPTER 5
EMERGENCY SEAMANSHIP - For Deck Personnel {Lesson Plans)
SECTION 5.7
RELATIVE MOTION PLOTTING

(Prepared by LT 0. M. Edwards, USNR)

I. Objectlves IV. Presentation
IT. Materlals V. Test and Appllication
ITT. Introduction VI. Reflection Plotter

_VIi. Plot For Bafety

I. OBJECTIVES

A. To instill in deck officers an understanding of the necessity of radar
plotting for safe navligatilon.

B. To glve deck officers a thorough understanding of relative motion
plotting.

C. To ensble deck offlcers to develop skill 1n making rapld relative
motlon plots in accordance with paragraph 5.d. of COMSTS INSTRUCTION 3530.1.

D. To prepare deck watch offlcers for the Coast Guard examlnation as
radar observer.

IT. MATERIAL
A. References.
1. Prectical Radar Plotting by Thayer.

o. American Practlcal Navigator, (1958 edition}, Bowdltch, pages
325 to 329.

3. Duytton's Navigatlon & Piloting, (1958 editicn), Chapter XXXV,
pages 561 to 656 (explanations and appropriate protlems).

4. COMSTS INSTRUCTION 3530.1, Ship's Safety and Use of Radar.
5. "Legal Effect of Radar" (Article in Federal Bar Journal).
"Don't be Caught by a Radar Trap," U.S. P&I Agency 3afety Letter

#0B2U56. (o P ) .
ot [l 4 Fleitnen W0 flets i
B. Flims. \

1. MN-S144A, Relative Motlon and the Maneuvering Board - Relatlve
Motlon, 12 minutes, B&W, sound.

2. MN-8144B, Reletive Motlon and the Maneuvering Board - Practlcal
Use of the Maneuvering Board, 22 minutes, B&M, sound.

C. Handout Material

1. Maneuvering Board plotting charts HO-2665A or B, or HO-2556 (24"}).
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ITI. INTRODUCTION

A. Introduce self and subject (Maneuvering Board and Relative Motion
Plotting).

B. Bac%ggound. Because of the similarity to a radar screen and because
W

of the rap which graphic solutions may be cobtalned, a maneuverlng
board 1is especlally desirable for radar plotting.

C. g¥2§s of Problems. There are three fundamental radar navigaticnal
problems which can be solved on the maneuverling board by relatlve motion plots,
quickly and accurately. These are:

l. To determine the closest point of approach, CPA, to another ship.
2. To determine the approachlng vessel's true course and apeed.

3. To determlne your ahlp's new course and speed to clear other
veasel by any deslired dilstance.

D. Unsultabllity of Navigationsl Plot, A navigational plot made by
advancing your own ship along the course ITte, and plotting in other ships in
proper relatlon, 1s not recommended because:

1. BSuch a plot is time-zonsuming.
2. It requires tedious calculations,
3. It 1s not practical for calculating correctlve course me&asures.

E. Plottlng 1s a Must.

1. Deck officers must make complete plots 1f they are to rely on
radar to avert collisions. '"Mental plots" (except in overtaklng or head-on
sltuations) are impossible to make.

2. If you do not plot, you are Permltting yourself to be trapped
into & sense of false securlty.

3. No deck officer would think of neglecting to work out a sight
after he has taken an observation with a sextant. Why ther fall to make g
plet of radar information? A serles of unplotted readings may lead to 'padsr
hypnosis" and disaster,

&. Such a plot on the bridges of both the STOCKHOLM and the
ANDREA DORIA would have saved 51 lives, much human angulsh, and costly property.
Remenber, many accidents have occurred because the mate was too busy to plot,
but none have occurred because the watch officer was too busy plotting.

F. Legal Obllgations,

1. A ship equlpped with radar 1s obligated to use 1t correctly durilng
periods of reduced visibility.

2. In fog, radar cannot substitute for or detract from the necesalty
for good judgment, good seamanshlp, moderate speed, good lookouts, and strict
compliance with the Rules of the Roead.
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