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PREFACE

1. A-CR-CCP-004/PT-002 is intended to be used as a textbook for study and refer-
ence by Royal Canadian Sea Cadets in training at their local unit.

2. A-CR-CCP-004/PT-002 is based on the Petty Officer Second Class and Petty
Officer First Class training materiel incorporated in A-CR-CCP-003/PT-002 and -003,
Instructor's Manual for Mandatory Subjects, RCSCC Programme, Volumes 1 and 2,
and is intended for use by Cadets in the third and fourth years of the Sea Cadet
programme.

3. A-CR-CCP-004/PT-002 contains all the information and pictorial materiel of the
original texts, but omits lesson guides and other teaching materiel.

4, It should prove particularly valuable to late-starting or ambitious cadets who
have the desire to advance through the levels of the programme at their own speed.

5. A-CR-CCP-004/PT-002 has been compiled by the Directorate of Cadets in col-
laboration with the Navy League of Canada.
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CHAPTER 3
DRILL
1. Drill — The various drill movements are covered in detail in CFP 201, Manual of
Drill and Ceremonial. Those taught in the third and fourth years of the Sea Cadet syl
labus are listed below, with reference to the applicable articles in the Manual.

NOTE

Training Periods 1-24 are covered in Volume 1 of this manual.

PERIOD COURSE MATERIAL REFERENCES
THIRD YEAR (4C-P2)

(25-28) ADVANCED RIFLE DRILL (Four periods) {Supp 1)
Fix Bayonets;* Art. 416
Unfix bayonets;* Art. 417
Examine arms from the order; Art. 419
Order arms from the examine; Art. 420
Port arms from the order; Art. 422
Order arms from the port; Art. 423
Port arms from the shoulder; Art. 424
Shoulder arms from the port; Art. 425
Recover arms from the shoulder; Art. 440
Shoulder arms from the recover; Art. 441
Rest on your arms reversed from the present; Art. 442
Present arms from rest on your arms reversed; Art. 443
Firing cartridges from shoulder (sim); and Art. 444
Paying of compliments formed military groups. Art. 602

*Optional if corps is equipped with bayonets.

(29-32) COMMAND TRAINING (Four periods)

Supervised instruction of first-year cadets in
basic squad drill on the march. Cadets should
have the opportunity to give commands and
to instruct in technique, and their performance
be reviewed and corrected.

(33-36) ADVANCED SQUAD DRILL Il (Four periods) (Supp 1)
Forming two ranks from three; Art. 230

Figure 3-3 (Sheet 1 of 4) Third and Fourth Year (LC to P1)
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PERIOD COURSE MATERIAL REFERENCES
Reforming three ranks from two; Art. 231
Forming six ranks from three; Art. 232
Reforming three ranks from six; Art. 233
Marching and halting in slow time; Art. 301
Marking time, forward and halt in slow time; Art. 305
Turning and inclining on the march in slow time; Art. 313
Turning about on the march in slow time; Art. 315
Changing to quick time from slow time; Art. 317
Changing to slow time from quick time; Art. 320
Open order on the march in slow time; and Art. 333
Close order on the march in slow time; Art. 334

FOURTH YEAR (P2-P1)
(37-40) CEREMONIAL DRILL (Four periods)
Guards of Honour (CFP201)
Composition; Art. 1402
Guard formations; Art. 1403
Guard mounting; Art. 1404
Reception of personages; and Art. 1405
Inspection. Art. 1406
Parading with Colours
General information; Art. 1601-
1603
Composition for one and two colours; Art. 1610,
1611
Dress and arms Art. 1612
Position of the order; Art. 1621
Stand at ease from the order; Art. 1622
The carry; Art. 1625,
1626
The slope; Art. 1627-
1629
Let fly from the carry; Art. 1632
Catching the colour from the let fly; Art. 1633
Dip at the halt; Art. 1634,
1635

Figure 3-3 (Sheet 2 of 4) Third and Fourth Year (LC to P1)
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PERIOD COURSE MATERIAL REFERENCES
Dip on the march; and Art. 1636,
1637
Position of the colour in a guard of honour. Art. 1656
(See also
P. 14-2)
Cutlass Drill

(If a cutlass is not available, a wooden or metal
replica should be used.)

Cutlass sheathed: positions of attention; stand
at ease; on the quick or double march.

Draw swords; (CFP201)
Art. 1312

The recover; Art. 1310
The carry; Art. 1311
Stand at ease and stand easy with cutlass drawn; Art. 1313,
1314

Return swords from the carry; Art. 1316
Saluting with the cutlass; Art. 1317
Rest on your arms reversed from the salute; Art. 1320
Salute in conjunction with armed parties; Art. 1319
Salute on the march in quick time; and Art. 1326
Salute on the march in slow time; Art. 1327

(41-44) COMMAND TRAINING (Four periods)

Supervised instruction of second-year cadets in
advanced squad drill. Cadets should have the
opportunity to give commands and to instruct
in technique, and their performances be
reviewed and corrected.

(45-48) PLATOON DRILL (Four periods) (CFP201)
Introduction; Art. 701
Platoon in line, column of threes and column of
route; Art. 702-
704
Dressing a platoon; Art. 705
Ordering a platoon on parade; Art. 706
Platoon in line advancing and retiring; Art. 707

Figure 3-3 (Sheet 3 of 4) Third and Fourth Year (LC to P1)
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PERIOD COURSE MATERIAL REFERENCES
Platoon moving to the right or left in column of
threes or column of route; Art. 708,
709
Advancing or retiring in column of threes from
the right; Art. 710
Advancing or retiring in column of route from
the right; Art. 711
Platoon advancing and retiring in column of
threes from the left; and Art. 712
Platoon advancing and retiring in column of
route from the left. Art. 713

Figure 3-3 (Sheet 4 of 4) Third and Fourth Year (LC to P1)

POSITION OF ATTENTION WITH CUTLASS SHEATHED

7S Q

Figure 3-4 Position of Attention with Cutlass Sheathed
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2. Position of Attention with Cutlass Sheathed — At the command “‘Atten -
tion”’, the scabbard is to be gripped by the left hand, with the first finger extended
down the outside. The cutlass is to be vertical and close in to the left leg.

STAND AT EASE WITH CUTLASS SHEATHED

Figure 3-5 Stand at Ease with the Cutlass Sheathed
3. Stand at Ease with Cutlass Sheathed — At the command, “Stand at - ease”’,

both legs are to be kept straight. Carry the left foot about twelve inches to the left. The
hands remain as in the position of attention.

3-5
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MOVING AT THE QUICK WITH CUTLASS SHEATHED

Figure 3-6 Moving at the Quick with Cutlass Sheathed
4. Moving at the Quick or Double with Cutlass Sheathed — When moving at
the quick or at the double, grasp the scabbard in the left hand and cant forward to an
angle of 45 degrees.

5. Ceremonial — On ceremonial parade, petty officers and men armed with cut-
lasses do not draw them, except the chief petty officer of the colour party.

6. Funerals — If a petty officer is in charge of a funeral firing party he draws his
cutlass and proceeds as laid down under ““Sword Drill.”

3-6
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CHAPTER 4
PRACTICAL SEAMANSHIP
TRAINING PERIODS 1-16 — SEE VOLUME 1
TRAINING PERIOD 17 — MONKEY'’S FIST, HEAVING LINE
1. Monkey’s Fist — This is used to weight the end of a heaving line so that it will

carry when thrown against the wind. In appearance it is very similar to a Turk’s head,
and takes from 9 to 60 feet of line. It is made as follows:

a. wind three turns round the hand, as in Figure 4-53(i};

b. pass a second set of three turns across and around the first three, in the
direction indicated by the arrows in Figure 4-53(ii); and

c. pass a third three turns round and across the second three, but inside the
first set and in the direction shown by the arrows in Figure 4-53(iii); if the
knot is correctly made the end will come out alongside the standing part.

Nte=wbn,)
LUy ’%—

N\ Y
V7

"V
N

»

\\\\

Figure 4-63 Monkey’s Fist

d. To finish the knot, work all parts taut and splice the end into the standing
part. Alternatively, tie an overhand knot in the end and expend it by tucking
it inside the monkey fist, then work all parts taut as before.
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2. Heaving Line Knot — (See Figures 4-54.) This knot is used as an alternative to

the monkey’s fist, and is quickly and easily made.

HEAVING-LINE KNOT

- - ‘ W I T R ™ Y ~
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Figure 4-54 Heaving-Line Knot

3. Making the Knot — Form a bight about 5 feet long at the end of the line. Start
frapping the end around both parts of the bight at about 8 inches from the actual bend
of the bight, and continue until it is all but expended. Then pass the end through the
small loop remaining and haul on the standing part.

4. Heaving a Line — To throw a heaving line, the line is first coiled into the hand
in bights about 3 to 4 feet in circumference. Next separate this coil in half keeping the
half with the monkey’s fist in your heaving hand, allow about 5 feet of line to hang
between your two hands; turn the body sideways to the target, heaving arm extended
and hold the other half palm open facing the target. Heave the weighted end, coil and
all towards the target and allow as much of the unweighted end to go out as necessary.
You should normally retain the inner end in your hand, or you may secure it to the
guard rail. See Figure 4-b5.
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THROWING A HEAVING LINE

Figure 4-55 Throwing a Heaving Line

When your line lands where you aimed it, secure the inboard end to your heavy hawser
or line using a bowline. Cadets should be practised in heaving a line to a target, ie,
trying to put the knot into a gash bucket.

TRAINING PERIOD 18 — ADVANCED BOWLINES AND HITCHES
5. Bowline on the Bight — (See Figure 4-56.) As its name implies, this bowline is
made on the bight, the first two operations in its formations being the same as for a

simple bowline. It is used for lowering a man from aloft or over the ship's side, the
short bight being placed under his arms and the long one under his buttocks.
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BOWLINE ON THE BIGHT

Il

o

(i) (ii) (iii)

Figure 4-56 Bowline on the Bight

6. French Bowline — (See Figure 4-57.) An alternative to the bowline on the
bight, and usually more suitable, is the French bowline. It is made in a similar manner
to a bowline, except that after the gooseneck has been formed and the end passed up
through it the end is brought round and up through it again, so as to form a large bight
which is passed under a man’s armpits. The knot is then completed as for a simple
bowline.

/ GOOSE NECK

ARMPIT LOOP

FRENCH BOWLINE

SEAT LOOP

Figure 4-57 French Bowline
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7. Slip Knots — (See Figure 4-58.) The bowline and the clove hitch can be made
into knots which can be released quickly by using a bight instead of an end in the last

phase of making them. Such slip knots will hold a steady strain fairly well, but cannot
be trusted to stand a jerking pull.

SLIP KNOTS

SLIP CLOVE HITCH

SLIP BOWLINE

Figure 4-58 Slip Knots

8. Running Bowline — (See Figure 4-59.) The running bowline is never used to
make a running eye in the end of a rope. It must never be placed around a man'’s body.

It is made very simply by passing a bight around the standing part before tying a bow-
line in the end of the rope.

\i )

RUNNING BOWLINE

Figure 4-59 Running Bowline
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TRAINING PERIOD 19 — CHAIN SHORTENING AND PORTUGUESE SENNIT

9. Chain Shorting — (See Figure 4-60.) This series of hitches is for shortening the
end of a rope; it looks very neat, and is useful when only a short length of rope can be
handled at a time. Using light line, it can be used to make a belt or for decorative
purposes.

CHAIN SHORTENING

Figure 4-60 Chain Shortening

10.  Flat Portuguese Sennit — Figure 4-61 shows the Flat Portuguese Sennit.
Middle the working part through the heart at X (or use two strands of a rope and leave
the third as a heart). Lead one strand a. under the heart c. Lead the other strand b.
under a., over c. and through the bight of a. Haul tight. Repeat but work b. under c.,
and a. under b. over c. and through the bight of b. Continue this process using each
strand alternately. If the process is continued using the strand from the same side to go
under the core each time, the sennit will spiral.

FLAT
PORTUGUESE
SENNIT

«a

e

Figure 4-61 Flat Portuguese Sennit

11.  Uses of the Sennit — Once the cadets have mastered the basic principle of the
sennit (consisting of two simple operations repeated alternatively) they should be
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encouraged to use it to make rigging-kit belts for use in their summer boat-work train-
ing. Any small line, such as cod-line, is suitable for the purpose.

TRAINING PERIOD 20 — STROPS AND SLINGS

12.  Strop — First of all, an object which is to be lifted must be rigged so that it can
be lifted without damage or danger of dropping. For this purpose, you may be
provided with a strop, which is a piece of rope with the ends spliced together. See
Figure 4-62.

Figure 4-62 Strop

13. Uses for a Strop — The best uses for strops are on crates with handles, on a

group of light cases (arranged as shown in Figure 4-63 (ii) ), on a group of sacks (if they
are sturdy ones), or on casks. If a group of heavy cases is lifted or if the cases are
arranged differently from Figure 4-63 (ii), the strops will crush or damage the load.

BOWLINE

Figure 4-63 Uses for Strops
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14. Cruppers — A heavy case without handles may be lifted using two strops of
equal length, but you will sometimes need to fit a crupper, as shown in Figure 4-64 so
that the strops are kept apart, and the case does not slip out.

STROPS AND CRUPPERS

CRUPPER —»

£l
2
J

CLOVE HITCH

SN0 X 2NN %
N :"é‘%. R R SR

Figure 4-64 Strops and Cruppers

15. Snotters — For dealing with sacks of vegetables, sugar, etc, a single sling with
an eye at either end is most convenient. This is called a snotter. See Figure 4-65.
Snotters may be made up in pairs or used singly.

)

SNOTTER

SACKS OF POTATOES

THE USE OF SNOTTERS

Figure 4-65 The Use of Snotters
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16. Logwires - Along these same lines, a single sling with an eye at one end and a
hook at the other is called a logwire. See Figure 4-66. Its purpose is to hoist timber.
Logwires may be used singly or in parts.

LOGWIRES

A SR -

LOGWIRE ON TIMBER A PAIR OF LOGWIRES ON TIMBER

Figure 4-66 Logwires

17. Cargo Nets — Probably the most useful of all methods of slinging is the cargo
net. It may be loaded flat on the deck and the slings placed quite easily on a hook.
Cargo nets should not be used for fragile or very heavy objects. See Figure 4-67.

SPLICE

CARGO NET

Figure 4-67 Cargo Nets

18. Care with Slings — One point to remember when using slings is that if there
is a splice anywhere in the sling, it should not be allowed to touch either the
object being lifted or the hook.
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19. Stress on Slings — When anything is to be hoisted, whether it is a single item
or a collection of packages of stores, it is attached to the hook of the hoisting rope by
means of a sling, which may be formed by a strop or consist of special fittings. Care
must always be taken when using slings as their misuse or overloading is a frequent
cause of accidents.

STRESS IN THE LEGS OF A SLING

(ii)

1/2 TON 1/2 TON

(iii)

Figure 4-68 Stress in the Legs of a Sling
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20. Stress in the Legs of a Sling — An important principle in slinging is illustrated
in the three diagrams in Figure 4-68. These show an object weighing one ton slung in
three different ways, with the tension in each leg of the slings marked in each method.
It will be seen that the greater the angle between the legs of the slings, the
greater is the tension they have to bear. For two-legged slings used in commercial
practice the working load is laid down for various angles between 0 degrees and
120 degrees. These slings are seldom, if ever, permitted to be used with the legs
beyond this limiting angle of 120 degrees. However, there are occasions when an
unavoidably large angle has to be accepted, and the seaman must then take care that
his sling is strong enough to take the extra strain.

21. Stress Using a Strop — The same principle applies also to simple strops, as
illustrated in the two sketches (i) and (ii) in Figure 4-69. In (i) the angles between the
four legs of the strop are wide and each leg bears about 1-1/2 times the weight of the
case; in (ii) the angles between the four legs of the strop are small and each leg bears
about half the weight of the case.

M

S&\\\\\\\\\X}
A A

RIGHT AND WRONG WAYS OF SLINGING A CASE BY A STROP

Figure 4-69 Right and Wrong Ways of Slinging a Case by a Strop

22. Slinging Weights — Weights should always be slung so that their centre of
gravity is as low as possible; and the places where the slings are liable to be chafed,
such as the sharp edges of packing cases, should be padded.

23. Care with Lifting Gear — It is emphasized that lifting gear of any kind should
never be used in a casual manner. Any lifting gear such as a sling should be examined
before use to see if it is in a fit condition and of sufficient strength for the job required
of it.
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24.

To Sling a Cask — There are two ways to sling a cask successfully. These are:

a.

Horizontally - A butt sling or a bale sling can be used for slinging a cask.
Place the cask on its bilge with its bung up. If using a butt-sling, pass it
round one end of the cask and through its own eye; then pass the tail round
the other end of the cask, in the same direction as the standing part from the
eye, and finish by clove-hitching the end of its own part (see Figure 4-70 (i)).
If using a bale, sling middle it under the cask and dip one bight through the
other (see Figure 4-70 {ii}).
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SLINGING A CASK

\ \“\\\\\‘\\

Q

"y
\“\\\\

(i)

Figure 4-70 Slinging a Cask

Head Up — (See Figure 4-70 (iii}).) — This method is used if the head of a
cask is missing or damaged. Place the cask on its end, pass a rope under the
cask, and with the ends make an overhand knot on the top of it; then open
out the knot and slide the two haves down the sides to a quarters of the way
down the cask; haul taut and finish off with a reef knot on the top.
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TRAINING PERIODS 21 AND 22 — THE STANDING DERRICK

25. Purpose — The standing derrick belongs to a class of rigs known as extempore
rigs. These are rigs used for lifting operations in situations where regular power-driven
derricks, etc, are not available. These rigs clearly illustrate the ingenuity of the seaman
in achieving his objective by the use of the simplest possible materiels. The only mate-
riels required are spars, blocks and rope, which until relatively modern times were
universally available in all ships. The extempore rigs are included primarily as exercises
in practical seamanship, permitting cadets to put into practice, for a definite purpose,
the skills learned in the earlier part of the course.

26. The Standing Derrick — This is the simplest of the extempore rigs, requiring
only a single spar. It will permit the lifting of relatively light objects from a point about
two-thirds of the lengthof the spar away from its foot (eg, from a jetty to the deck of a
vessel). It will permit back-and-forth movement of the spar and a very limited side-to-

side movement. Its main disadvantage is its relative weakness, since the single spar is
subjected to buckling stress.

27. Parts of the Rig — These items make up the standing derrick:
a. one spar with thumb pieces at top and bottom;
b. one topping lift — twofold purchase;
c. one main purchase — twofold purchases;

d. guy — length of rope clove-hitched at its mid-point to the head of the spar.
May be provided with tackles;

e. two guy tackles — single or double whips;

f.  three heel tackles — short, light luffs or twofold purchases;

g. one leading block for fall of the main purchase;

h. one wooden shoe; and

j. six cordage strops.

28. Rigging a Standing Derrick — Torig a standing derrick proceed as follows:

a. Stops for attaching the purchase and topping lift are first placed over the
derrick head. They are prevented from slipping down either by wooden pro-
jections called thumb pieces (Figure 4-72 (ii)) screwed or nailed in place, or

by a rope collar (Figure 4-72 (i)) put on the spar like a whipping. These
strops should lie close together so as to avoid a bending stress on the spar.
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Figure 4-71 A Standing Derrick

The upper block of the purchase and the outer block of the topping lift
should now be hooked to the strops, and the hooks securely moused. The
inner block of the topping lift may be secured to its point of attachment,
and the tackle let out to its full extent. The best lead for the topping lift is at
right angles to the derrick and towards a point vertically above the head, but
these conditions may not always be possible.
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C.

The guys, which consist of single parts of cordage or wire rope, are then
middled and clove-hitched over the head of the spar, above the strops,
tackles should be attached if required.

The shoe shoulid be hollowed out to fit the foot of the derrick so as to dis-
tribute the thrust fairly, but where this is not possible a useful alternative is to
step the foot of the derrick on a sandbag laid on the top of the shoe. The dis-
tance from the foot of the derrick to the point of attachment of the purchase
and topping lift is known as the effective length of the derrick.

The heel of the derrick is kept in place by tackles, which must be led so
that they will support it in every direction, and in particular from that in
which the derrick Will be raised and lowered. The streps for the heel
tackles must be kept as low down as possible, otherwise tackles will be
heavily stressed, as the derrick is raised. If hooks are used on the blocks of
the heel tackles, they should be moved.

The fall of the purchase is rove through a leading block secured to a
strop round the heel of the derrick, the strop being prevented from slipping
up by thumb-pieces or a rope collar.

The derrick is now raised by hand, ensuring that the lower block of the pur-
chase is kept within reach. The heel tackles are hauled taut and secured.
The guys and topping lift are hauled sufficiently taut to steady the head of
the derrick, and manned. The derrick is now ready for operation.
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METHODS OF RIGGING THE
HEAD OF A DERRICK USING
ROPE COLLARS OR THUMB-PIECES

Figure 4-72 Methods of Rigging the Head of a Derrick Using Rope
Collars or Thumb-Pieces

TRAINING PERIODS 23 AND 24 — RIGGING SHEERS
29. Use of Sheers — Sheers may be used for purposes similar to those of derricks,

but do not provide any side-to-side movement. They are thus less flexible than a der-
rick but can lift a greater load because the stress is distributed over two spars.

4-17



A-CR-CCP-004/PT-002
30. Parts of the Rig — These items make up the Sheer Rig:
a. two spars;
b. one topping lift — twofold purchase;
c. one main purchase — twofold purchase;
d. one martingale (optional) — double whip;

e. head lashing;

f. four heel tackles — short, light luffs or twofold purchases; (may substitute
simple strops if points of attachment are evenly distributed);

g. one splay tackle — short, light luff or twofold purchase;
h. one leading block for fall of main purchase;
j. two wooden shoes; and

k. ten cordage strops.

31. To Rig Sheers — (See Figures 4-73, 4-74 and 4-75.) The spars for the legs are
laid side by side with their heels together and their heads supported conveniently clear
of the ground or deck. The heads are then lashed together as described below and

illustrated in Figure 4-73.
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Figure 4-73 Passing the Head Lashing of Sheers
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32. Making Fast the Legs — The legs are first crossed and the lashing made fast
to one of them by a timber hitch, either above or below the cross, and then a suf-
ficient number of round turns (usually 14 or more) to cover the cross are taken
round both legs. The end is then brought up between the legs, passed down between
them on the opposite side of the cross, and brought up again as before, so as to form a
frapping turn, binding the whole lashing together. Four or five of these frapping turns
should be taken round the opposite leg to the one to which it was originally attached; it
is important that the frapping turns are correctly put on, close to each other, and
hauled taut. Note that the frapping turns cross the spars as well as the lashing.
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Figure 4-74 Sheers

33. Attaching the Strop — When the head lashing has been completed, the heels
of the legs are opened out to the required distance; thus opening them out sets up the
head lashing so taut that it binds the legs securely together where they cross. The
strop for the purchase is now put on and must be long enough to enable the block
to swing clear between the legs; it is put on by slipping it up the top leg and passing it
down over the head of the lower leg so that it will bind the two together when under
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load (Figure 4-75). The upper block of the purchase is hooked to this strop (as shown),
and the hook is securely moused.

HEADS OF SHEERS —
METHODS OF RIGGING

Figure 4-75 Heads of Sheers — Methods of Rigging

34. Attaching the Guys — The topping lift and martingale, or fore and back
guys, are then secured to the head of the sheers. There are several equally good ways
of doing this, two of which are illustrated in Figure 4-75, and in each of which the prin-
ciple is that the pull of the guys should assist in binding the sheers together, and that
the purchase strop should be free to take up its natural position as the weight comes
onto it. Hooks on topping lift and upper purchase block should be moused.

3b. Positioning the Sheers — The sheers are then placed roughly in position ready
for raising, the heels pointing to the shoes prepared for them and supported laterally by
splay and heel tackles. The distance between the shoes should be one-third of that
from the foot of the sheers to the crutch, and this latter distance is the effective length
of the sheers.

36. Splay and Heel Tackles — As its name implies, the splay tackle leads from
the heel of one spare to the heel of the other, being secured to each by a strop. The
heel tackles guy the heels laterally and, as for a derrick, their strops should be kept as
low down as possible.

37. Attaching the Leading Block — The leading block for the fall of the pur-
chase is then attached to one leg, and, after fitting thumb-pieces or rope collars to
prevent all the strops at the feet of the iegs from slipping upwards, the sheers are now
rigged and ready for raising.

4-21



A-CR-CCP-004/PT-002

38. Raising the Sheers — To raise the sheers, the heels of the spars are placed on
the shoes and the splay tackle heaved taut and secured. The heel tackles are also
hauled taut to retain the heels of the sheers in position. The topping left is manned and
kept taut while the head of the sheers are raised by hand. When the sheers are at an
angle of approximately 45 degrees, the strain may be taken by the topping left and the
sheers raised to the working position.

39. Use of Heel Strops — If the points of anchorage for the heels of the sheers can
be placed symmetrically, it is possible to use strops instead of tackles for the purpose,
using the splay tackle alone to set up the necessary tension in the system. This results
in a considerable economy in blocks and tackle. Such a method may be employed
where the sheers are set up outdoors, using symmetrically-placed anchor-pegs as
points of attachment for the heel-strops. Such an arrangement is illustrated in Fig-
ure 4-76. It is important that the distances between the anchor-pegs and the length of
the heel-strops be appropriate. The figures shown in the diagram are suitable for
14-foot sheers. For other sizes, these dimensions will have to be worked out by trial
and error. Bear in mind that the length of the strop must take into consideration the
portion that passes around the leg of the sheers.

NOTE
If a vertical surface, (such as a building, tree or pole) is available for

attachment of the topping-lift at the level of the head-lashing, the
topping-lift may be of any convenient length.
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NOTE:

If a vertical surface, (such as a building, tree or pole) is available for attachment
of the topping-lift at the level of the head-lashing, the topping-lift may be of any
convenient length.

DETAIL OF
14 ANCHOR PIN(3)

¥
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SIMPLIFIED SHEERS
USING HEEL-STROPS

Figure 4-76 Simplified Sheers Using Heel-Strops

40. Parts List — The list below is a recommended parts list for the simplified sheers
illustrated in Figure 4-76. The numbers correspond to those in the diagram. Note that
the anchor pins illustrated are for the heel-strops, not for the topping lift, which
requires more secure anchorage. The dimensions given are for the 14- to 16-foot sheers
illustrated and will require alteration for different sizes. Once the various strops and the
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head-lashing have been measured, made up and tried for correctness, they should be
set aside and used only for sheers and the other extempore rigs.

a.

p.

q.

(1) Sheers — Two 14- to 16-foot poles (regular cedar clothes-line poles,
available at most lumber yards, stripped and varnished).

(2) Topping-Lift anchor — 4 feet of 2- to 3-inch steel pipe, driven into the
ground at a 45 degree angle.

(3) Anchor-pins — Four 18-inch pieces of T-Bar fencepost, sharpened at
one end and drilled for a shackle at the other.

(4) Head-lashing?— 1/2-inch diameter manila. Measured for each pair of
sheers.

(5) Heel-strops — Four 1/2-inch manila strops, 72 inches long.
(6) Splay-tackle strops — Two 1/2-inch manila strops, 30 inches long.

(7) Topping-lift and Purchase Strops — Four 3/4-inch manila strops (two
60 inches, and two 30 inches long).

(8) Splay tackle — Luff or two-fold purchase, 3- to 4-inch blocks, 72 inches
long when extended.

(9) Topping-life — Two-fold purchase, 4- to 6-inch blocks, 35 feet long
when extended (but see note, paragraph 10).

(10) Purchase — Two-fold purchase, 4- to 6-inch blocks, 12 feet long when
extended.

. (11) Leading-block — Single-Sheave, 4- to 6-inch IB or snatch block.

(12) Load — Any suitable object, 30 - 50 Ib in weight.
(13) Twine for mousing hooks.

(14) Four shackles, 3/8-inch to 1/2-inch diameter pins.

TRAINING PERIODS 25 AND 26 — RIGGING AN EXTEMPORE GYN

41. Using the Gyn — The gyn uses three spars and is a relatively strong, rigid struc-
ture. It does not permit any movement of the upper purchase block and thus can only
be used where the load is to be raised from a point directly below the junction of the
spars. However, it does not require outside points of attachment for a topping lift or
heel tackles, and can be erected virtually anywhere.
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42. Parts of the Rig — These items make up the gyn rig:

a. three spars;

b. one main purchase — twofold purchase;

c. three splay tackles — light luffs or twofold purchases;

d. one leading block for fall of the main purchase;

e. one head lashing;

f. eight cordage strobs;

g. three wooden shoes.

43. To Rig an Extempore Gyn — (See Figures 4-77 and 4-78.) The position for the
heading lashing is first marked on all three spars which are to be used for the legs.
These legs are then laid parallel with each other, an inch or two apart and with the
heel of the centre leg pointing in the opposite direction to those of the other
two. The marks must be in line and the heads of the legs should be supported clear of
the deck.

44. Lashing — The lashing is then put on at the marks. It is begun with a timber
hitch round one ieg, then from six to eight figure-of-eight turns are taken, as shown
in Figure 4-77, and the lashing is completed with a ciove hitch round one leg. The
lashing must be applied loosely; it cannot slip down once the gyn is erected, and if it
is too taut great difficulty will be experienced in raising the gyn; it is usual, however, to
place a rope collar round the odd leg below the iashing to prevent it slipping down
during the process of raising.

45.  Attaching the Tackles and Strop — The heels of the two legs which are lying
close together are now opened out, and the splay tackles are rigged between the feet
of each pair. The gyn is then raised by lifting its head and hauling the heel of the odd
leg towards the other two by means of the splay tackles. When the head reaches a
convenient height the strop for the upper block of the purchase is put on and the
block itself secured to it. Placement of this strop must be as shown in Figure 4-78.
Note that it goes under the centre spar and over the outside spars. This is done by
holding the strop under the centre spar and slipping the bight on each side over the end
of the outer spars. Purchase strops must never hang on the lashing. Then tackles are
rigged as required to haul the feet into place on their shoes. When thus correctly
placed the feet are secured by lashing, or heel tackles led so as to give the necessary
lateral support, and the hauling part of the purchase is led through a block
secured to the heel of one leg. All hooks used in the above operations should be
securely moused.
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46. Small Gyns — As with derricks and sheers, thumb pieces or rope collars are
required to prevent the strops at the heels from slipping up the legs. With very small
gyns splay tackles are not necessary, and their feet can be manhandied into place and
then secured, either by lashing or by short spars lashed across them.

PASSING THE HEAD LASHING OF A GYN
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Figure 4-77 Passing the Head Lashing of a Gyn
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Figure 4-78 A Gyn

TRAINING PERIOD 27 —
RIGS OF A BOATSWAIN’'S CHAIR/APPLICATION OF STROPS

47. Boatswain’s Chair — A thimble is seized into the bights of both strops and the

gantline shackled to it, or secured by a double sheet bend. The gantline must be
tended by an experienced cadet and properly belayed. When it is necessary for the
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person to control his own positioning, an experienced person is raised to the
required height and he holds the standing and hauling gantline parts together, above
the thimble; the bight of the hauling part is brought through the sling of the chair held
to the standing part of the hantline; and other hand can then be released. The bight is
then lengthened by hauling more up and when long enough, is passed under his fett
and brought up around the chair and himself to form a hitch and secure the chair. The
chair can be lowered by hauling up some of the slack and rendering the turns (Fig-
ure 4-79).

...........
|
Q

BOSUN'S CHAIR ON A GANTLINE

G E
ANTLINE = 2 THIMBLE

Figure 4-79 Bosun’'s Chair on a Gantline

48. To Put a Strop on a Spar — Use a common strop, as shown in Figure 4-80.
If the pull is from one side, so that a strong grip is required, use a selvagee strop in a
similar manner.

PUTTING A STROP ON A SPAR

Figure 4-80 Putting a Strop on a Spar
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49. To Puta Strop on a Rope — Middle a common or selvagee strop on the rope.
Dog the bights opposite ways and hook the tackle onto both bights, as shown in
Figure 4-81.

PUTTING A STROP ON A ROPE

Figure 4-81 Putting a Strop on a Rope
TRAINING PERIOD 28 — THE LIGHT JACKSTAY

50. Uses of a Jackstay — A typical rig for transferring men and light stores by
jackstay is shown in Figure 4-81. The hauling end of the jackstay is manned by at least
20 men in the ship supplying the gear, and the other end is secured by its strop to a
rigging slip in the other ship. The traveller is hauled back and forth along the jackstay
by an inhaul in each ship, manned by two or more men.

51. Transferring Men and Stores — Small miscellaneous stores are best trans-
ferred in a canvas container, details of which are shown in Figure 4-81. Other stores
may be slung from the traveller, or transferred in provision nets. Men are usually trans-
ferred by a stirrup, but a chair, rigged as shown in Figure 4-81 may also be used;
whenever a man is transferred he should wear a life-jacket. The traveller, with its hook,
is a naval store article, but if one is not available an 8-inch clump block, or a 12-inch
single block fitted with a spring moused swivel hook, may be used instead; if slings or
provision nets are used the hook should be wide enough in the clear to take the bights
of the slings or the beckets of the nets.

52. Strength of the Rig — When setting up any rig of the jackstay type it should be
borne in mind that the stresses imposed on certain parts of it depend on how taut the
jackstay is kept, and that they may greatly exceed the weight of the load being trans-
ferred. The tauter the jackstay the greater the tension will be in it due to the load slung
from it; and conversely, the slacker the jackstay the less this tension will be. When the
angle made in the bight of the jackstay is 120 degrees, the tension in it will be equal to
the weight of the load slung, but if the jackstay becomes bar taut the tension will rise to
infinity.

4-29



A-CR-CCP-004/PT-002

CHAIR TRAVELLER & STIRRUP

4 LEGGED SLING 1” ESW.R. FITTED
WiTH SPRING HOOKS

A LIGHT JACKSTAY
TRANSFER GEAR

WEBBING
QUICK RELEASE BELT

THIMBLE &
SPRING HOOK

BREAST ROPE
THIMBLE PATT. 5080 2" MANILA

/I SPRING HOOK PATT. 5419 SEIZING 3
7 a g

4.1/2" €£.S.W.R. STROPS SEIZED TO LEGS OF CHAIR
JOINED DIAGONALLY UNDER SEAT BY LANYARDS MARKER BUOY

FOR ADJUSTMENT (UNDERSIDE)

METAL WATERCHUTE
3” RING PATT. 5059

4 LEGGED
SLING
1” F.SW.R. 2' 6"

PLANING BOARD

(1” DEAL BOARD 2’ X 1')
A TIMBER
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THIMBLE
SWIVEL HOOK
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SPRING
HOOK
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CRINGLE

TOWING PENDANT
(2” ES.W.R.)

2" F.S.W.R.
STROP

CANVAS
CONTAINER

CRINGLE
LANYARD STANDING END
R.N. CANVAS NO. 1 OF JACKSTAY

Figure 4-82 A Light Jackstay

53. Stress on the Jackstay — The tauter the jackstay, however, the easier itis to
haul the traveller back and forth. In practice, the degree of tautness in the jackstay is
dependent upon the pull exerted by the men manning it, which will seldom exceed the
safe working load of the rope; but the stress on the leading blocks and their shackles
and eyeplates will be much greater than any tension in the jackstay, and at these points
it is prudent to allow for stresses of ten times the weight of the load to be transferred.
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54. Maximum Load — Applying this rule to the rig illustrated in Figure 4-82, the
maximum load which can be transferred by this rig is 500 Ib and then only if the gear is
in first class condition.

55.  Selection of Positions for the Rig — If the ship is not fitted for jackstay trans-
fer, the following should be borne in mind when selecting positions for setting up the

rig:

a. the jackstay should be led at a height of at least 15 feet above the upper deck
to enable the load slung from the traveller to clear the guardrails, and it
should be led to a point at least 12 feet inboard to allow the traveller to plumb
the dump;

b. the area of the dump should be large enough to accommodate an accumul-
ation of stores and their handling party of six men, about 12 feet by 12 feet if
available;

c. there should be clear runs of at least 60 feet for the men manning the jack-
stay and for those manning the inhauls;

d. there should be a clear run for the supply or removal of stores to and from
the dump; and

e. the rig should be as simple as possible, and as few leading blocks as possible

should be used for the jackstay and inhaul because each causes loss of haul-
ing power due to friction.
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Figure 4-83 The Light Jackstay Rig

Passing and Rigging the Gear — (See Figures 4-84 and 4-85.) The procedure

is as follows:

56.

The distance line, bridge telephone
d), and the inhaul and jackstay

cable and dump telephone cable (if use

By the Ship supplying the Gear —

a.

from forward

(each tended by one or two men) are led outboard in that order
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aft at intervals of about 10 feet. The distance line and telephone cables are
led aft to the position from which the gun-line is to be projected. As soon as
the gunline is passed (assuming it to be a lightline) it is bent to the messen-
ger, which is then hauled across. When the messenger is in hand on board
the other ship the lines are bent to it in their correct order, about one fathom
apart, and paid out handsomely as the messenger is hauled in on board the
other ship. When the jackstay is secured to its slip on board the other ship
the slack is taken down and the first load is slung on the traveller ready to be
hauled across.

END OF MESSENGER ATTACHED TO GUNLINE

C / THE MESSENGER
MESSENGER b
C

~

GCEIVING SHIP >
8" X 6” TALLY
INGLEFIELD CLIP
y
DISTANCE LINE

7
Ve /
S
TELEPHONE CABLES \ /\, // \
X N
4 AN
4 AN

JACKSTAY |

L S

)

-

T

i
SUPPLY SHIP %

END OF MESSENGER

Figure 4-84 The Messenger
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CORRECT POSITION OF DISTANCE LINE

SUPPLYING SHIP

\
RECEIVING SHIP [ c

If A is the zero point of the line then B is the correct position of the
line tender. If he were at D or C, the distance line would show a dis-
tance greater than that which truly separates the ships. Thus, if the
line is not carefully tended it may indicate a safe distance when the
ships are actually too close to one another for safety.

Figure 4-85 Correct Position of Distance Line

b. By the Ship Receiving the Gear — The messenger is hauled over by the
gun-line and snatched into a leading block secured just above the jackstay
slip, and then the remainder of the lines are hauled across by the messen-
ger; each line is unhitched as soon as it comes to hand and taken forward
clear of the wake of the jackstay. The inhaul is snatched into its leading
blocks and manned, and the strop of the jackstay is secured to the slip.
The messenger is then flaked down ready for passing back the gear, and the
gun-line is coiled up. One hand should be detailed to slip the jackstay in an
emergency.

57. Working the Rig — The time taken to complete a transfer depends chiefly on
the time taken in hooking on each load, hauling it across, and then unhooking it.

58. Walking Back the Jackstay — Before a load is hooked on, the jackstay
should be walked back to provide enough slack for the traveller to be handled on
deck. As soon as the load is hooked on, the jackstay should be hauled taut, thus lift-
ing the load clear of the dump. The order is then given in the other ship to run away
with the inhaul and the load is hauled across. As soon as the load is fleeted home in the
other ship the jackstay should be walked back smartly to lower the load on to the
dump, where it is unhooked and hauled clear.

59. Working in Rough Weather — On no account should the bight of the jackstay
be allowed to trail in the sea. In rough weather, obstructions in the vicinity of the dump
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should be well protected with fenders to prevent damage to the loads as they are
hauled aboard. Two hands should be detailed for handling the traveller and hooking on
and unhooking the loads. Between loads the traveller should be clipped to the top
guardrail. If the guardrails are slipped and down, all hands working at the dump should
wear lifejackets.

60. Returning the Gear — The messenger is rove through its block and its end
is bent to the eye of the jackstay; the weight of the jackstay is then taken on the
messenger and the jackstay is slipped. The inhaul is unsnatched from its leading
blocks and its end hitched to the strop of the jackstay, to which is also hitched
the coiled gun-line. The telephone cables and distance line are hitched to the mes-
senger, about a fathom apart, and the jackstay is paid back to the other slip on
the messenger. When all lings have been recovered in the other ship the messenger is
unrove and the end cast overboard.

61. Notes on the Light Jackstay — These are some points to be noted:

a. Initial contact between ships is by either a bolo line or gun-line. See Fig-
ure 4-82. The supplying ship will normally provide this except when the
receiving ship is an aircraft carrier, or a DDH with the helicopter on deck.
However, the receiving ship should have gun or bolo lines ready.

LINE THROWING GUN

Figure 4-86 Line Throwing Gun

b. The gun line or bolo man will wear a red vest and safety helmet, and before
firing the signal to take cover, one blast on a whistle is given by the officer in
charge of the station. When all are under cover, the receiving ship position
replies with two whistle blasts and the line is fired.
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C.

Having established contact by gun line (or bolo) between one or more posi-
tions in each ship, a light messenger will then be passed. To this will be
attached the distance line, sound powered telephone lines, and if applicable,
a heavy messenger.

This distance is measured by a distance line which is used for every abeam
method of transfer (with the exception of a light line transfer). The distance
line consists of 50 fathoms of 1-1/2-inch manilla rope marked with rectangu-
lar strips of coloured canvas at 20 foot intervals. The O end is marked in
black, and subsequent 20 foot markings are coloured red, yellow, blue,
white, and green in sequence up to 240 feet. The 0 (zero) end of the line is
secured to guide ship and the other end is kept taut by hand on the other
ship. At night, the distance line is marked with lights — the optimum distance
with a green light, and with red lights at 20 foot intervals for 40 feet on either
side of the optimum light. The distance line is normally rigged well forward in
the ship, where the bow begins to narrow, but in bad weather it may be
rigged between bridges.

Regardless of your trade, you will be called upon to man the jackstay. It is
particularly important that you pay strict attention, follow all the safety rules,
and understand and obey precisely all orders —

(1) “‘Haul Taut Jackstay’”” — Men manning the jackstay haul taut and
keep taut.
(2) “Walk Back Jackstay” — Men manning the jackstay walk slowly

toward the heel block. (The jackstay is kept in hand and the tension
taken up or eased by walking forward or aft.)

(3) ““Well” — Stop hauling, walking back, or checking away. Applies to
both the jackstay or outhaul.

(4) “‘Haul Away Inhaul/Outhaul” — Heave in on the inhaul/outhaul,
hand over hand.

(5) ‘“Check Away Inhaul/Outhaul’’ — Ease out the inhaul/outhaul hand
over hand.

Transfers are possible between ships of any class, but replenishment (called
RAS for Replenishment At Sea or UNREP for Underway Replenish-
ment) of fuel, ammunition, and provisions will normally take place from only
the specially built replenishment ships.
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CHAPTER 7
PILOTAGE
TRAINING PERIOD 1 — THE COMPASS

1. Magnetism — The operation of a magnetic compass depends upon the prin-
ciples of magnetism. Certain minerals such as iron ores and lodestones have the prop-
erty of attracting and repelling one another. This property is known as magnetism, and
these substances are called natural magnets. A magnet also possesses the power of
attracting certain minerals such as iron or steel, and it may be attracted by them, and
such substances are know as magnetic substances; magnetism can also be intro-
duced into them, and they gre then known as artificial magnets. The nearer one
magnet is to another, or to a magnetic substance, the greater is their magnetic influ-
ence on one another. Magnetism cannot be introduced into wood or other vegetable
substances, or into glass, brass, and copper; neither can these exert any magnetic
influences or be influenced by magnetic forces, and they are therefore known as non-
magnetic substances.

2. Poles — Anything possessing magnetic properties is said to have a red and a
blue pole. These are situated one at each of its two extremities, and around them the
attractive and repellant forces of magnetism are particularly evident. If two magnets
are brought together within the area of each other’'s magnetic influence, with the red
poles or the blue poles of each adjacent, they will repel each other, but if the red pole
of one is brought near the blue pole of the other they will attract each other.

3. Magnetic Fields and Magnetic Force — Anything with magnetic properties
will exert a magnetic influence over an area immediately around it. This area is known
as its magnetic field, and consists of curved lines of magnetic force which run
between the two poles (Figure 7-1). Any comparatively small magnetic article, such as
a needle, when placed within a magnetic field will tend to align itself along these lines
of magnetic force.
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Figure 7-1 Magnetic Field of a Magnet
4. Introducing Magnetism into a Magnetic Substance — Magnetism can be

introduced into a magnetic substance by several different methods, of which the fol-
lowing are examples:

a. by rubbing the substance with a magnet;
b. by hammering it;
c. by passing an electric current around it; and

d. by allowing it to remain for a time in the field of a powerfully magnetised
object (the magnetism it acquires is then known as induced magnetism).

Magnetism is introduced into soft iron more easily than into steel, but steel will retain
its magnetism much longer than soft iron.

5. Terrestrial Magnetism — The earth can be regarded as an enormous lode-
stone with its magnetic poles situated near the extremities of the imaginary axis around
which it revolves; these poles are known respectively as the North Magnetic Pole
and South Magnetic Pole. Some of the lines of magnetic force of the Earth’s mag-
netic field run approximately northward and southward along the Earth’s surface,
from one magnetic pole to the other. A magnetised needle freely suspended or pivoted
at its centre will come to rest pointing along the particular line of magnetic force
which passes through its position, and with its north-seeking end pointing in a
direction known as north magnetic. The angular difference between the directions
of north magnetic and true north at any place is known as the variation.
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6. Variation — Unfortunately, the positions of the magnetic poles do not coin-
cide with those of the geographical poles; in fact the North Magnetic Pole is at
present {1952) in the extreme north-east of Canada. Furthermore, the lines of magnetic
force, known as magnetic meridians, run very erratically instead of running directly
between the magnetic poles, and the amount of variation at any place is governed
by the vagaries of terrestrial magnetism and not by the difference in longitude
between the place and the North Magnetic Pole. Also, the position of the North Mag-
netic Pole, and consequently the directions of the magnetic meridians, change slowly
but progressively from year to year.
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Figure 7-2 Compass Rose of a Chart
7. Compass Roses of Charts — The directions in which the magnetic meridians

run, and their annual change, are accurately known, however, and the amount of
variation at any place can be calculated with sufficient accuracy for most purposes of
navigation. The variation at any place, together with its annual change, is indicated on
the compass roses of charts (see Figure 7-2), so that a magnetic direction can be
converted to a true direction, or vice versa, by simple addition or subtraction.
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8. Easterly and Westerly — If the direction of magnetic north from any place lies
westward of true north the variation is said to be westerly, and if it lies eastward
of true north the variation is said to be easterly. To convert a magnetic direction to
a true direction, easterly variation is given a plus sign and westerly variation a
minus sign; and to convert a true direction to a magnetic direction the signs are
reversed. The following couplet provides a useful reminder for converting a true to a
magnetic direction, and vice versa:

Variation east, magnetic least;
Variation west, magnetic best.

VARIATION
20°W

DIRECTION
(a)

DIRECTION AT
ONE POSITION ‘A’

EXAMPLE: VARIATION TRUE DIRECTION
o G G ON 20°W (-MAGNETIC BEST) 110° (a))
O T o
P B aaoom 20°E (+MAGNETIC LEAST) 110° (b))
TRUE TRUE
NORTH NORTH
MAGNETIC POLE EXAMPLES OF POLE MAGNETIC
NORTH NORTH POLE
hoR] VARIATION

VARIATION
20°€

DIRECTION
(b)

SAME DIRECTION AT
ANOTHER POSITION ‘B’

Figure 7-3 Examples of Variation

9. Permanent and Induced Magnetism — While an iron or steel ship is being
built she acquires magnetic properties from the hammering to which she is subjected
during her construction. These properties are known as the ship’s permanent mag-
netism. Subsequently, the extent and strength of this magnetism may be changed
considerably by large alterations or additions to her structure, or by large refits. A cer-
tain amount of magnetism will also be induced into a ship by the earth’s magnetic field
if she lies pointing in one direction for any length of time. This is known as the ship’s
induced magnetism. Both the permanent and induced magnetisms will alter when a
ship passes from northern to southern latitudes or vice versa. No two ships, even if
they are of the same class and built alongside each other in the same port, will possess
the same degree of magnetism.

10. Deviation — The magnetic properties of a ship have a great influence on any
magnetic compass placed in her, and their effect causes the compass to indicate a
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direction other than that of magnetic north. This error is known as deviation, and its
amount will vary with any changes in the magnetic properties of the ship.

11.  Correcting Deviation — Because of various peculiarities in the effects of a
ship’s permanent and induced magnetisms, the deviation of a magnetic compass
will be different for different directions of the ship’s head, and these differences
may be considerable. Fortunately, although these effects cannot be entirely eliminated,
they can be sufficiently reduced for the purposes of accurate navigation by means of
corrector magnets, soft iron spheres, and the Flinders’ bar.

12. The Gyro-Compass — The gyro-compass functions on the principle that the
axis of a perfectly balanced wheel, spinning at high speed and suspended in gimbals so
that it is free to turn or tilt, vill remain pointing in a fixed direction in space. Such a
wheel can be made to seek the direction of true north and remain pointing in that
direction by mechanical means. If a compass card is mounted on the gimbals of the
wheel so that its north and south line is in line with the axis of the wheel, the result will
be a gyro-compass from which any direction can be ascertained.

13.  Situation of a Gyro-Compass — A ship’s gyro-compass is a delicate and elec-
trically operated mechanism which is very susceptible to shock and vibration, and is
more bulky than a magnetic compass. Therefore, it is usually centrally situated in the
hull of a ship and below the waterline, where it is afforded the best protection from the
shock of gunfire and enemy action. When a gyro-compass has been started, some
time must be allowed for it to settle down; therefore a ship’s gyro-compass should be
started about five hours before it is required for use. Modern warships of cruiser size
and above are equipped with three gyro-compasses; less modern or smaller ships may
be equipped with only one or two.

14. Repeaters — By means of a system of electrical circuits and mechanisms, a
gyro-compass can operate several repeaters which are situated in various parts of the
ship as required for navigational or other purposes. These repeaters consist of a com-
pass card mounted in a bowl containing their operative mechanisms, and, with certain
limitations, they will indicate the same direction as the gyro-compass by which they are
operated. Each repeater is fitted with a switch by which it can be electrically connected
to one or other of the gyro-compasses, and each is fitted with a mechanical device by
means of which its compass card can be rotated for the purpose of adjusting its read-
ing to that of its gyro-compass.
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GYRO-COMPASS
STEERING REPEATER LUBBER'S LINE
. o~

COVER FOR
SYNCHRONISING
HANDLE

Figure 7-4 Gyro-Compass Steering Repeater

15. Correcting Compasses to True North — All charts are mapped in relation to
true north and south, and therefore all courses are laid off, and all bearings plotted as
true directions. Directions obtained by magnetic compass therefore have to be
corrected, first for deviation and then for variation, before they are marked on
charts. Conversely, all true directions taken from a chart have to be converted, first
to magnetic directions and then to compass directions, before they are applied to
a magnetic compass. To avoid confusion between these different directions they are
always recorded thus:

a. true directions, by three figures without a suffix, eg, 210°;

b. magnetic directions, by three figures with the suffixes Magnetic or M,
eg, 042°M; and

c. magnetic compass directions, by three figures with the suffixes Compass
or C, eg, 223°C.

16. Converting Compass to True — The following examples show the method of
converting compass to true directions and vice versa.

— EXAMPLE —

A ship is ordered to steer a course of 358°. What is the compass course
to steer if the variation is 20° W?

True course - = 358°
Variation C = 20°W (Magnetic best — add)
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Magnetic course 018°M (378-360)

Deviation for course NNE (022-1/2°} =  3°E (Compass least — subtract)

Course to steer 015°C
— EXAMPLE —

The bearing of a lighthouse taken from a ship steering 160°C is 002°C.
What is the true bearing of the lighthouse if the variation is 7°E?

Compass bearing = 002°C

Deviation for course SSE (157-1/2°) = 3°W (Compass best —
subtract)

Magnetic bearing = 359°M (362-3)

Variation = 7°E (Magnetic least — add)

True bearing of lighthouse = 006° (366-360)

TRAINING PERIOD 2 — THE BOAT'S COMPASS AND POSITION

AN ESSENTIAL ASPECT OF COMPASS INSTALLATION

THESE LINES MUST
BE PARALLEL

SHIP'S CENTRE LINE /\ ‘ \
Y/
COMPASS’ CENTRE LINE e
LUBBER LINE

Figure 7-6  An Essential Aspect of Compass Installation

17. Choosing a Compass — No fortune need be spent on a small boat compass
intended only to provide a reasonably accurate indication of direction. Bulkhead {(dash-
board) mounting is simple, and a wide range of styles, sizes, and prices is available.
Many small compasses have a card built like a drum, with the graduations on the
side. The hemispherical cover, of glass or plastic, may have the lubber line on the aft
side. Others have a flat card, read through the cover and liquid, against the lubber
line on the forward side. This arrangement provides magnification. All types have
some form of gimbals (pivots) which allow the compass to remain horizontal as the
boat rolls and pitches. (See Figure 7-6.)
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18. Mariner's Compass — Larger vessels usually carry a type called the Mariner’s
Compass, a reasonably standardized combination of card, bowl, gimbal rings, and-
gimbals, designed for flat mounting. A good range of quality and size can be considered.
A high-grade spherical compass of reasonable dimensions, internally gimballed, is
considered by many to be the acme of compass installations abroad smaller vessels.

19.  Mounting a Compass — The correct mounting of a compass (Figure 7-5)
requires that a line drawn through the axis of the compass, through the lubber line and
the pivot, be parallel to the fore-and-aft axis of the vessel. If this condition is not met
the lubber line will not indicate the direction of the ship’s head. A reasonably precise
job of installation involves establishing the line of the ship’s keel (for-and-aft axis) on
deck, probably using cord or wire, doing the same thing for the compass axis, and by
measurement making the linds parallel. A cruder method, which disregards difficulties
to be discussed later, is to head the small boat directly for an object whose direction is
known from the chart and mount the compass to read that heading. It should not be
surprising to learn that in most small boats the compass is mounted simply by being
screwed to the bulkhead with no further fuss and probably with accuracy adequate for
the purpose. It is necessary to observe, however, that crude methods of installation,
and cheap compasses are completely inadequate when accurate piloting or navigation
Is required.

20. Location of a Compass — As to location, the compass must be clearly and
comfortably seen from the steering position. Because it is influenced by magnetic
fields, it should be as far as possible from any iron or steel and remote from elec-
tric wiring; particularly windshield wiper if possible. Any wiring which must come
within less than about six feet should have the pairs twisted, not because of the
wires, which are non-ferrous and non-magnetic, but because of the direct electric cur-
rent they carry. The compass should also be protected from weather and sunlight.

21.  Other Influences on a Compass — In service the compass must be spared
the influence of stray magnetic fields. Ferrous metal — tools, knives, and so on —
should be kept away. Portable radios will affect a compass, and a photographic light
meter, built into a camera or not, causes a compass to swing far off its orientation
when placed in close proximity.

22. General Comments — This over-simplified discussion of installation and use
will generally suffice for small boats, but is by no means adequate for larger vessels,
particularly where masses of iron are present. Later chapters are devoted to the matter.
However, it is always better that a small boat carry an inexpensive compass, crudely
installed and of mediocre accuracy, than none at all.
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DIFFERENT TYPES OF COMPASS

LUBBER LINE FORWARD LUBBER LINE AFT
(MARINER’'S COMPASS) (SPHERICAL COMPASS)

Figure 7-6 Different Types of Compass

23. Describing a Position — (See Figure 7-7.) A vessel in trouble, having a radio,
must be able to say where she is if help is to reach her. Similarly, a rendezvous cannot
be arranged unless a position is described. The chart permits us to do these things. In
proximity to land we may be able to use place names, as “two miles south of
Danger Reef,” “three cables (600 yards) east of Portlock Point,” ““from Turn Point,
390 degrees magnetic, one mile,” ““mid-channel in Grief Passage,”” or similar brief
phrases. In open water, with no landmarks available, positions must be described by
latitude and longitude. Using dividers or parallel rule we transfer our position first
horizontally to the nearest vertical edge of the chart where we read, for example,
44 degrees 31.3 minutes (44° 31.3'), obviously north latitude. Similarly we move our
position vertically to the top or bottom edge of the chart and read, say, 63° 18.6',
obviously west longitude. Our position is then: 44° 31.3" North; 63° 18.6" West. Lat-
itude is stated first and both latitude and longitude should be qualified as to direction
from the equator, north or south; from Greenwich, east or west. Local usage generally
omits the qualification. Reversing the process must be able to pinpoint a spot on the
chart having been given the latitude and longitude. A complex subject? No, not really,
but the use of charts is a fascinating subject when put into practice. Nothing adds
more to the job of boating then doing it properly, with chart and compass.

24. Compass of Directions — For the balance of the period, cadets should have
additional practice in converting magnetic bearing to true bearings and vice versa, as in
Period 1.
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Figure 7-7 Using Latitude and Longitude

25.

TRAINING PERIOD 3 — CHARTS

Scales — In selecting his charts a seaman will examine those available with

a view to choosing the largest scale, which is the ratio of a distance on the chart to dis-
tance on the earth. Thus 1:80,000 means that one inch on the chart equals 80,000 inches
on the earth: one inch of paper represents roughly one and one-tenth (1.1) nautical



A-CR-CCP-004/PT-002

miles of earth. The larger the scale, the greater will be the available detail. The scale
becomes larger as the numbers become smaller: 1:800 is larger than 1:80,000.

26. Dates — The seaman will also look for the date on the chart, which usually
appears in the lower margin, and he will observe the entries, made by hand, which
bring the chart completely up-to-date. He will not be satisfied with an old edition.

27 Canadian Chart No. 1 — Charts are known by number and can be selected
from a key which shows the area covered by each number. The keen student will
obtain Canadian Chart No. 1 which shows all the conventions and abbreviations used
on Canadian charts.
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CHARTS
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Figure 7-8 Charts
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CHART DETAIL

04 Adjoining Chart 2226, Parry Sound Harbour

NOTE
Light 06 Swing Heedge shows Green whea drdes
13 op=n, Red whea clzsed Boage cleazance,
17 leet

Figure 7-9 Chart Detail

78. Chart Features — (See Figures 7-8 and 7-9.) Upon laying out a chart, we imme-
diately notice that land and water areas are displayed, usually in contrasting colours.
Place names appear, though not as boldly as on road maps. Contours, the thin wavy
lines on land masses, show the vertical shape of the land, and high points have their
elevation shown in feet above high water. Scattered over the water areas are num-
bers which show the depth of the water below low water (below the datum of
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soundings). Depths may be shown in feet or in FATHOMS, a fathom being six feet.
Here, clearly, is a rather significant difference and the title block should be consulted: it
will read either soundings in fathoms or soundings in feet. Here and there can be
seen letters adjacent to the soundings; these describe the bottom: m for mud, g for
gravel, and so on. The shallower waters, both adjacent to the shoreline and isolated as
shoals and banks, are usually tinted a darker blue than the deeper waters. Passes,
headlands, islands, reefs, channels, straits, bays, inlets, banks, bluffs are all named,
and their distinguishing features may be read from the chart.

29. Chart Symbols and Abbreviations — Refer to the Canadian Hydrographic
Service Chart No. 1, which contains illustrations of all chart symbols and abbreviations
used in Canadian Charts. Cadets should be provided with copies of this chart for home
study. During the present period, the instructor should go over the main categories of
chart symbols, with the exception of the symbols for aids to navigation, which will be
covered later.

TRAINING PERIOD 4 — DISTANCE AND DIRECTION

30.  Latitude as Related to Distance — (See Figure 7-11.) Running laterally across
the chart, and parallel to each other, are black lines representing the parallels of Lat-
itude, imaginary lines on the earth’s surface which enable a position to be described.
These are numbered north and south from the equator, (0° lat.) to the poles (90° north
lat, 90° south lat). In the right and left margins of the chart can be read the degrees
and minutes of the parallels, thus: 49° 00’, forty-nine degrees and zero zero minutes.
There are 60 minutes to a degree. One minute of latitude is, by definition, one
nautical mile or nearly 6080 feet. Recalling that a statute mile is 5280 feet we observe
that a nautical mile is 800 feet longer; work on most charts is done using nautical
miles, as are speed and time calculations.

31.  Scales of Distance — (See Figure 7-10.) Because one minute of latitude equals
one nautical mile, the latitude scales on the vertical edges of the chart are also scales
of distance. The separation, on the chart, of two points can be marked on a strip of
paper and transferred to the latitude scale, where it can be read off in miles and
tenths of miles. Should the chart construction be such that this is not so, a distance
scale will appear on chart.

32.  Scaling Distances — The seaman will provide himself with a pair of dividers
for scaling distances. They are held in the right hand, almost flat on the paper, adjusted
to the separation required, and then transferred to the scale. Longer distances, or
courses which include more than one straight line, are measured by walking the div-
iders, pre-set to one or more miles. A word of caution is justified: the scales along the
top and bottom of the charts, which are degrees and minutes of longitude, are not
nautical miles or any other kind of miles (except at the equator) and can never be
used as a distance scale.
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33. Longitude — Running vertically on the chart are black lines representing Mer-
idians of Longitude, another set of imaginary lines on the earth’s surface, used with
latitude to describe a position. These are numbered east and west of Greenwich,
England, 0° to 180°, so that in Canada we are between longitudes 52° West and
141° West. Lines of longitude all pass through the poles and therefore cannot be par-
allel because they converge and meet. The chart is so constructed, however, that the
meridians are parallel on the paper. This method of chart construction, called a Mer-
cator Projection, is particularly useful for nautical purposes because:

a. distances can be scaled accurately using the latitude scale;
b. all the parallels of latitude are true east and west;
c. all the meridians of longitude are true north and south; and

d. directions can be taken off accurately by reference to the parallels of
meridian.

The would-be seaman should know how to use a chart to take off distance and direction.

34. Taking off Direction — (See Figure 7-13.) Prominently displayed at several
places on each chart is a compass rose. It consists of two circles, one within the
other, each marked clockwise in degrees from 0° at the top (north) around through
180° (south) to 360° or 0°. The outer circle has its north-south axis (0°-180°) lying
parallel to the meridians: it is oriented to true north. The inner circle appears
rotated so its 0° is off to one side. This circle is oriented to magnetic north, which is
not the same as true north. By reference to one circle or the other itis possible to deter-
mine the direction of any line placed on the chart either as a true direction or a mag-
netic direction. In modern practice all such directions are expressed in degrees of a
circle, clockwise from north. Older systems referred to the cardinal points — N, E, S,
W — the inter-cardinal points — SE, SW, NW, NE — and further subdivisions to the
total of 32, hence the points of the compass, each of which is 11-1/4 degrees.
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TAKING OFF DISTANCE USING THE LATITUDE SCALE
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Figure 7-10 Taking Off Distance Using the Latitude Scale
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NORTH POLE
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Figure 7-11 Meridians of Longitude and Parallels of Latitude Make
a Grid of the Earth
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COMPASS ROSE ON A CHART
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TRANSFERRING DIRECTION TO COMPASS ROSE
USING PARALLEL RULES
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Figure 7-13 Transferring a Direction to a Compass Rose Using
Parallel Rules

35. Determining Magnetic Direction — Aboard a small boat we rely entirely on a
magnetic compass which points towards magnetic north for determining direction.
For the present let us consider only magnetic directions which we can obtain by
reference to the inner (magnetic) compass rose. To determine the direction of aline on
the chart, we transfer that line, direction unaltered, to the nearest compass rose.
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The transferred line is passed through the centre of the rose and the magnetic
direction is read off the circumference of the inner rose. The instrument used to trans-
fer the line is called a parallel rule. It may walk or it may roll, but either way it moves
to the rose without changing its direction. Conversely, using the paraliel rule we can
take a direction off the rose and transfer it elsewhere on the chart. Patented devices are
available for measuring angles off the chart which, depending on circumstances, may
be more convenient than the standard parallel rule.

36. Summary — To summarize our requirements at this stage, we must be able to:

a. determine a distance by use of dividers and the latitude scale, reading in
nautical miles and tenths; and

b. determine a direction by use of parallel rules and the inner compass
rose, reading nearest magnetic degrees, without fractions.

Using this information a seaman can, if he knows where he is, determine the direction
to his next destination and the distance involved. Looking carefully at the route on the
chart he can also learn the water depths to be encountered and can see any hazards
such as rocks, shoals, wrecks, or kelp. When he has decided upon a route, drawn it on
the chart and determined its direction, he has set a course which is always described
by three digits, thus: zero nine zero magnetic (090°M — which is magnetic east).
Now his problem is to steer the course.

TRAINING PERIOD 5 —
DISTANCE AND DIRECTION (PRACTICAL EXERCISE)

37. Practising True Direction — During this period, cadets should be given the
opportunity to practise on hydrographic charts, what they have learned in theory
during the previous period. If sufficient equipment is available, they should work in
pairs. One cadet should lay out a straight-line course between the true directions and
distance of the course, and have it checked by the instructor. The cadets then reverse
roles.

38. Practising Magnetic Direction — They should then be given a point on the
chart, and a magnetic course and distance from that point. They should lay out the
course, mark off the distance, and determine the new point on the chart they have
obtained. This should be checked for accuracy by the instructor.

TRAINING PERIOD 6 — DAYTIME AIDS TO NAVIGATION
39. Vertical and Horizontal Views — The average local chart, scale about 1:80,000,
presents a bird’'s eye view of approximately 1000 square miles of terrain. From a van-

tage point of several thousand feet of elevation, the earth’s surface is represented in
plan, ie, as seen vertically. Everything looks elegantly simple and clear; channels
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between islands are obvious, entrances to sounds cannot be mistaken, and headlands
appear boldly. Looking at the scenery horizontally, from a eye-height of a few feet in
a small boat is, however, a different story. From there a sky-line can be seen which is
not easy to identify on the chart. The clearly defined channels and headlands merge
with the background and are not readily apparent. The pilot must learn to translate
what topography he sees on the chart into terms of its different appearance from the
water. Contours and peak elevations assist in identifying the skyline. Judgement coun-
sels as to whether a point will stand out or, because its background is close, will
merge. Inspection shows when a gap will be open and can be seen through. Any
conditions of haze contribute further to a general merging of the distant shore into a
featureless continuity. Such salient features as bluffs, cliffs, prominent peaks, isolated
headlands, and lone islands are more readily picked up from the surface and should be
singled out, from the chart, as features to be observed. (See Figure 7-14.)
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READING A CHART

Marble Head
Ragged Istand

AS CHARTED

Figure 7-14 Reading a Chart

40. Nature’s Aids to Navigation — Hydrographers, with years of experience in
these matters, seek out and show on charts all the more conspicuous features of
the land and sea — those which will be readily apparent from the surface. Lone
trees, grassy patches, large rocks, steep cliffs, sand dunes, heavy woods, and similar
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noticeable landmarks are shown. Rocks, islets, sand banks, and even patches of kelp
appear on the water areas. Any of these, if shown on a chart and identifiable from the
water, is an aid to navigation.

41. Man-Made Aids — Structures erected for purposes other than naviga-
tion provide useful aids and appear on charts. In this category are isolated houses,
prominent buildings, towers, chimneys and spires, cupolas, water, oil and gas tanks,
flagpoles, radio antennae, aero beacons, bridges, wharves, and in some instances
even roads.

42. Installed Aids to Navigation — Where natural aids or man-made structures do
not provide adequate identification and where aids are needed during darkness or lim-
ited visibility, the Department of Transport installs and maintains specific aids to
navigation, which are plotted precisely on the charts. If fixed to the earth, as a
lighthouse or beacon, the aid is certain to be in the charted position. If floating and
moored, as a buoy, it can be expected to move about a little and may break entirely
free. If unlighted, the aid is a daymarker. Some aids are designed to produce light,
sound, sonic echoes, radar echoes, radio signals, or a combination of these.

43. Characteristics of Aids to Navigation — Each aid has characteristics which
simplify its identification and cause it to stand out from other aids or adjacent objects.
Unlighted aids depend for identity on shape and colour. They may, additionally,
bear a number. Lights are identified by colour, height, intensity, and the sequence
in which the light appears. Sound-producing aids have their own frequency and
timbre, for example, bell, gong, whistle, horn, and diaphone. The characteristics of
each aid are presented in comprehensive detail in the Government Publications Lists
of Lights and Fog Signals, but can also be identified from the chart through the use
of well-established conventions and abbreviations, all of which are illustrated and
described on Chart No. 1. Listed in Figure 7-16 are the symbols for the floating aids
most usually encountered, together with the United States equivalent.

44. Running in Daylight — The average amateur seaman usually limits his running
to daylight hours, probably wisely, though it is to be hoped that as his proficiency
develops he will not completely deny himself the exhilaration of running at night. This
aspect of boating holds joys and satisfactions of its own. But let us reserve discussion
of the details of lighted aids of night use and now consider daymarkers.

7-24



A-CR-CCP-004/PT-002

Buoys, boys, and anchors at DOT’s Quebec warf.
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Figure 7-15 Description of Different Buoys
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APPEARANCE AND SYMBOLS OF COMMON FLOATING AIDS
THE SMALL CIRCLE MARKS THE POSITION OF THE BUOY.

AID SYMBOL
CANADA UNITED STATES
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Figure 7-16  Symbols for Floating Aids

45, Daymarkers — All lighthouses serve well as daymarkers. They are usually tall,
situated on prominences, with buildings attached or associated and may be painted in
distinctive stripes, bands, or spirals. Their positions are firmly fixed and they are plotted
precisely on the chart. The smaller lights, usually Unwatched (having no resident
lightkeeper), are less easy to pick up but are equally reliable as daymarkers if they
can be identified. Descriptions of the appearance of lights are given in the List of
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Lights and Fog Signals for the area. The exact position of the aid is shown by the dot
on the chart.

46. Beacons — These serve only as daymarkers. The white slatted wooden struc-
tures, familiar for many years on the Canadian waters, are being replaced, as they
become wasted or are demolished, by daybeacons. They are flat signboards, with
retro-reflective paint which returns light to its source, so the beacon can be picked up
at night by the beam of a searchlight.

47. Types of Beacons — The new daybeacons are as shown in Figure 7-16. On a
returning course a vessel keeps the triangular, red beacons on her starboard hand.
The square, green beacons are kept on her port hand. Junction beacons are
diamond-shaped and indicate the preferred channel, as shown in the illustration.
Daybeacons may be placed in channels, to guide a vessel through the navigable por-
tion, in conjunction with floating aids (buoys, lighted or unlighted), and shore-based
lights. Basically, red (colour or light) is left to starboard when returning and green
light to port. ‘

48. Range Markers — If range markers are unlighted they are used as daylight
aids. Many such marks do carry lights, however, and are equally useful at night. Usu-
ally constructed of slats and mounted on pedestals, or on shore, range markers are so
situated that when they appear in line or in transit they delineate a safe channel. The
imaginary line which the markers project is called a range or transit. By staying on
the range a boat keeps clear of hazards. The black marker or light is always the higher,
a fact which must be remembered when deciding which way to turn to bring them in
line. If range markers are lighted, the lights are usually fixed (ie, they do not flash) and
are frequently red in colour. Home-made range markers are often seen in tiny coves,
placed there by community-minded seamen to guide small craft to safe anchorage.

49. The New Canadian Buoyage System — (See Figure 7-17.) In 1983, the Cana-
dian Coast Guard introduced a new buoyage system in Canadian waters, which has
been adopted for use world-wide. This system includes both lateral buoys (to be
passed on a required side) and cardinal buoys (to be passed on a required direction
— North, South, East or West). The features and uses of the various buoys are
described in a booklet, The New Canadian Buoyage System, issued by Transport
Canada. This booklet should also be used to update the section on navigation lights in
Training Period 7.

TRAINING PERIOD 7 — LIGHTS AND SOUNDINGS

50. Aids in Darkness and Low Visibility — For two thousand years lights have
been used to guide mariners to safety. The Pharos of Alexandria, one of the seven
wonders of the ancient world, was a tower built about 250 BC at the mouth of the Nile,
atop of which a beacon fire was maintained. It is the earliest lighted aid recorded in
history. Many of the older modern lights have lengthy and romantic histories, stories
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of triumphs and tragedies, of heroes and heroines. Electricity and bottled gas, com-
bined with a modern mechanical devices, make it possible today to construct lights up
to 30 million candlepower, with a luminous range of 100 miles, and to be reasonably
assured of a season’s service from a small unwatched light, visited only rarely by a
service vessel called a lighthouse tender.

51. Lighted Aids on Charts — Lighted aids are shown on Canadian charts by an
elongated pear-shaped symbol and on US charts by a circle, in both instances
coloured magenta, a shade which apparently is most easily seen in the dim red light of
a wheel-house or chart-room at night. The light’s position is at the dot on the pear
shape or in the circle. (See Figure 7-18.) The direction of the pear shape has no signifi-
cance, nor does it describe in any way the light's characteristics, which are always
shown alongside the symbol in the form of standard abbreviations. It is usually neces-
sary that a lighted aid have some identifying features lest it be lost amongst other back-
ground lights, or, perhaps worse, an unrelated light be mistakenly identified as the aid
__ a favourite trick, if fables can be believed, of shore-based pirates who lured ships to
destruction by false beacon fires.

52. Mounting a Light — Lights are mounted on several different types of structure:
the wave-swept tower, difficult and costly to construct, the shore based tower with its
out-buildings; small shore-based lights on concrete pedestals, standing only a few feet
above the pedestal; lightships, which are manned floating lighthouses; small unat-
tended wave-swept structures, and floating lights mounted on structural buoys.

7-28



A-CR-CCP-004/PT-002

NEW CANADIAN BUOYAGE SYSTEM

On April 1, 1983, the Canadian Coast Guard will introduce a new international buoyage system in Canadian waters.
In conjunction with these changes, the Canadian Hydrographic Service will be making changes to the buoy symbols used

on nautical charts.

Details of the ne
from Transport Can.

Public Affairs, Ottawa, Ontario, KIA ONS.
Normal navigation
buoys

{Lateral-portigreen can)
Keep this buoy on your port
(left) side when proceeding
n the upstream direction.

(Lateral-starboardired spar)
Keep this buoy on your star-
board (right) side when pro-
ceeding in the upstream

rection
{Lateral-starboardired conical directio

Keep this buoy on your star-
board {right} side when pro-
ceeding in the upstream
direction.

[Bifurcation-starboard/red &
green conical}

You may pass this buoy on
either side when proceeding
in the upstream direction but
the main or preferred chan-
nel will be entered by keep-
ing this buoy on your star-
board {right} side

(Lateral-starboardired piliar)
Keep this buoy on your star-
board {right) side when pro-
ceeding in the upstream
direction

(Lateral-port/green can)

Keep this buoy on your port
(left) side when proceeding
in the upstream direction

{Laterai-starboard/red conicai)
Keep this buoy on your star-
board (right) side when pro-
ceeding in the upstream

Proceeding from seaward or direction.

upstream

(Lateral-port/green piltar)
Keep this buocy on your port
(left} side when proceeding
in the upstream direction.

(Lateral-starboardired pillar)
Keep this buoy on your star-
board (right) side when pro-
ceeding in the upstream
direction.

(Fairway-white & red pitlar/white light)
You may pass this buoy on either side, but
when it is marking the middle of a chann
should be kept on your port (ieft) side.

Special purpose buoys

Anchorage - Used to mark
the perimeter of designated
anchorage areas; before
anchoring in an area marked
by these buoys, consult your
chart for water depths.

Cautionary - Used to mark
dangers such as military exer-
cise areas, underwater pipe-
lines, race courses, seaplane
bases and areas where no
through channel exists; con-
sult your chart for details of
danger being marked

Mooring - Used for mooring
or securing vessels; be aware
that a vessel may be secured
to such a buoy

Keep Out - Used to mark
areas in which boats are pro-
hibited; do not enter areas
marked with these buoys

Control ~ Used to indicate
speed limits, wash restric-
tions, etc.; obey the restric-
ton illustrated within the
orange circle.

Information - Used to dis-
play information such as
locality, name, marina, camp-
site. etc.; be guided by infor-
mation illustrated within the
orange square.

Figure 7-17 The New Canadian Buoyage System
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CANADIAN & US SYMBOLS FOR LIGHTS

CANADA ? F ? FI R FG

FIXED FLASHING

FIXED
WHITE RED

GREEN

UNITED
STATES F % FI R @ FG

DOTS ARE BLACK, SHADED AREAS ARE MAGENTA:
DOT GIVES EXACT POSITION OF LIGHT

Figure 7-18 Canadian and US Symbols for Lights: Dots are Black,

Shaded Areas are Magenta; Dot Always Gives Exact
Position of Light
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CHARACTERISTICS OF LIGHTS
F STEADY LIGHT
L————————— NO ECLIPSING ’ FIXED
Fi FLASHES, WELL SPACED:
T “FI 10 SEC" FLASHING
& GROUPS OF FLASHES: GROUP
“Gp Fi(2) 10 SEC” FLASHING
FFI STEADY LIGHT WITH
(Y Y —— FLASH SUPERIMPOSED: ri:_)fs?qﬁ\nhcl;o
“FF1 10 SEC”
F Gp FI STEADY LIGHT WITH
FLASHES SUPERIMPOSED: | FIXED AND
Qk FI STEADY FLASHES, MORE ouIcK
DEWWTWWYYY | AN sopERmMiNUTE
(60 IN US) FLASHING
Int Qk FI GROUPS OF QUICK FLASHES | INTERRUPTED
OYSNERYYRWYYY | (us: i oK Fi) QUICK FLASHING
FI(S-L) SHORT AND LONG FLASHES FLASHING
(aam  Awm 4] IN GROUPS (US: S-L Fl) (SHORT-LONG)
Occ
STEADY LIGHT WITH ECLIPSES:| .\, 1ine
] | BRIGHT LONGER THAN DARK
Gp Occ
) GROUPS OF STEADY LIGHT GROUP
WITH ECLIPSES OCCULTING
E Int
R EQUAL INTERVALS OF EQUAL
LIGHT AND DARKNESS INTERVALS
Figure 7-19 Characteristics of Lights
53. Characteristics of Lights — Colour provides one means of identification;

white has the widest application because it gives the greatest luminous range for
equal power input. Red and green are also in general use. If a light is white, no
colour abbreviation is shown. If coloured, a letter appears alongside it, for
example, R or G. The other major means of identification is provided by a mechanism
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which causes the light to flash or to be obscured in a repetitive, timed pattern. Here
are some of the more usual patterns and their abbreviations.

54.  Fixed Lights — Fixed lights are the simplest, requiring no flashing mechanism.
They are installed where confusion with other lights is unlikely. A fixed light burns
steadily with no interruptions and is shown on the charts as F.

55. Flashing Lights — These emit short bursts of light, the period of darkness
being of greater duration than the flash. These are marked FI and may also show the
periodicity, as Fi 20 sec meaning “flashing (once) every 20 seconds.”” There is, how-
ever, quite a family of flashing lights; (Figure 7-26)

a. Qk FI — quick flashing; not fewer than 50 flashes every minute (US: not
fewer than 60) (used for sharp turns in a course);

b. Int QK FI — interrupted quick flashing: a burst of quick flashes followed
by a period of darkness (US: | Qk Fl);

c. Gp FI — groups of flashes, as 2" or 3", with dark periods between
groups;

d. Alt Gp FI — groups of flashes of different colours as WRR or RRG; and

e. FI(S-L) — a combination of a short flash and a longer flash (US: S-L Fl).

The periodicity of the groups is usually stated in abbreviated form; thus “Gp FI (3)
10 sec’”” means a groups of three flashes, followed by darkness, then repeated, the
complete cycle taking ten seconds (“‘ev’’ on older charts stands for “‘every’’). To add to
the confusion of the beginner there is the abbreviation FFl, meaning fixed and flashing:
a steady light is brightened periodically by a superimposed flash, or, FGpFl, by a group
of flashes.

56. Occulting Lights — An occulting light — from "“occult”, hidden — is a light
which appears for a comparatively long time and is darkened for a shorter time ie,
there is more light than darkness. It is abbreviated to "“Occ’’, and sometimes the
periodicity is stated as “Occ 20 sec”’. In this family is Gp Occ, a group of two or three
long periods of light, followed by a short period of darkness. A less usually characteris-
tic is identified by E Int which means equal interval — equal durations of light and
darkness.

57. Unwatched Lights — The abbreviation (U) alongside a light symbol on a chart
means that the light is unwatched. There is therefore no assurance from hour to hour
or day to day that it has not failed.

58. Determining Periodicity — The periodicity of a light can be determined with-
out a timepiece by counting seconds thus: “one thousand one, one thousand two,
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one thousand three. . .”” at a reasonably deliberate pace, which can be made more
accurate by practice. From any position several lighted aids may be visible and it is
necessary to identify each by observing its characteristic.

59. Range — Appearing in abbreviations, together with the characteristic, is the
height of the light above high water and the distance it can be seen, thus: “Gp Fl (2)
10 sec 87 ft 16M’’, which translates into ‘‘a group of two flashes repeated every ten
seconds, the lantern being 87 feet above high water and the light being visible, from
an eye height of fifteen feet, for fifteen miles in good visibility.” There will be more on
geographic range later; it has to do with the curvature of the earth’s surface. A
standard eye height of fifteen feet has been established to express geographic range. It
is thus apparent that if the eye height is less than fifteen feet, the light will be seen for a
lesser distance.

60. Arc of Visibility — If the light is obscured from vision by intervening
topography, two dotted lines will appear on the chart, labelled ““arc of visibility”.
Outside that arc the light cannot be seen. (See Figure 7-20.)

61. Sectored Lights — It is not uncommon to encounter a sectored light, which
shows one colour, say white, around part of the arc of visibility, and a different colour,
say red, in the remainder of the arc. The coloured sector shines out over an area
where hazards exist. If the pilot sees the light change from white to red he knows he
is on the margin of a dangerous area. The chart will tell him whether the hazards lie
close in, offshore, or both. The older sectored lights do not always produce sharp
colour division and the colour change cannot be fully relied upon. Some recent installa-
tions show three narrow and accurate sectors similar to range lights to provide direc-
tion in a narrow passage. The dotted sector lines may be marked, as to their bearing, in
degrees from seaward, not from the light. (See Figure 7-21.)
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* A LIGHT'S ARC
" OF VISIBILITY

Figure 7-20 Arc of Visibility

SECTORED LIGHTS

RED
SECTOR

A RED SECTOR WARNING OF FOUL GROUND

L

Figure 7-21 Sectored Light

62.

Range Lights — Two lights, frequently red, may be so established that,

when they appear in line, they mark a safe passage in the same manner as the day-
markers. Range lights appearing on a chart usually have a fine line emanating from
them through the fairway, which, if marked, is degrees from seaward. The more dis-
tant light (at the shore end of the range) is higher than the near one.
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63. Sound-Producing Aids — Aids which produce sound are placed to serve
the mariner during periods of reduced visibility, and are sensed by ear. The direction in
which they lie cannot be determined as accurately as can the direction of a visible aid.
Sound-producing aids at attended stations can be turned on and off as conditions dic-
tate. Unwatched aids, unless remotely controlled, either operate steadily or, more
usually, produce sound intermittently by the motion of the water. The devices at
watched stations are usually large and powerful, using compressed air from shore-side
electric power or the station’s diesel generators to blow horns or to drive power
actuated hammers to ring bells. Reed horns, air whistles, diaphones, and bells are the
aids most frequently installed and the charts show their characteristics, thus: ‘‘dia-
phone (2) 60 sec’” which means a group of two blasts of the diaphone, sounded once
every minute. The diaphone, a Canadian invention, is characterized by its change of
pitch known as the ““grunt’” — ““Blaaaaa-UMPH.’’ Charts may show a tyfon — a
patented fog-signalling device in which sound is produced by compressed air or steam
being forced against a bronze diaphragm.

64. Floating Sound Aids — Floating aids with sound-producing apparatus are gen-
erally structural buoys with bells, gongs, or whistles mounted on them. Bells and
gongs are struck by a set of hammers which are free to swing as the buoy rolls, and
strike the beel which is mounted in the centre of the cluster of hammers. Gongs, using
several different tones, have their own characteristic sound. Whistles, or groaners,
produce a mournful moan as water rises and falls, because of wave action, within a
chamber. A severe limitation in the usefulness of floating aids is imposed by their
dependance on wave motion: low visibility that could prevent us from seeing a light is
often accompanied by calm water.

65. Radio Aids — These modern electronic aids call for radio receivers and special
knowledge to be of use. The most usual installation is a simple radio beacon which
emits an omni-directional signal, with its own characteristic, at stated intervals. It
appears on the chart as Ro Bn, or RBnin the US, and if its frequency is kilocycles and
its characteristics are not shown they can be found in Radio Aids to Marine Naviga-
tion, a publication of the Department of Transport. The direction of a radio beacon is
determined by the use of a directional antenna and a distance finding station simul-
taneously. A Radar Reflector is marked by a symbol or Ra Ref. Some coastal sta-
tions transmit on request in order that vessels can use them for direction finding.

66. Depths: Rocks and Shoals — To conclude the preliminary discussion of
charts and their use a few thoughts on depths of water may be useful. A general con-
cept of the detail of the hydrographic survey may be gathered from the number of
soundings shown on the chart. In frequented waters such as harbours, soundings
appear closely spaced, whereas elsewhere they may be far apart. Smaller-scale charts,
however, are intended for the guidance of larger vessels and it is unreasonable to
expect precise detail in every small inlet or bay. Caution is in order when exploring the
more remote yet enticing shorelines. Unchartered pinnacles still exist. And remember:
soundings may be in feet or fathoms, so be sure to know which is used.
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CHART SYMBOLS FOR ROCKS

+ ROCK COVERED 6 FEET OR LESS AT DATUM

7*' ROCK AWASH AT DATUM

(6)
Vo ROCK WHICH UNCOVERS AT 6 FOOT TIDE

O DRGFT

é} (4) ROCK 4 FEET ABOVE HIGH WATER

A DRYING ROCK

UNCOVERS AT
6 FOOT TIDE
10 FOOT TIDE
e e it el e S
4 FEET

6 FEET

DATUM OF TIDE — == = — —
{ZERO)

Figure 7-22 Chart Symbols for Rocks

67. Rocks — Rocks are marked by crosses as shown in Figure 7-22. Here datum
refers to the datum of soundings, which appears in the title block of the chart but can
be taken roughly as low water, the level reached when the tide is out. The expression
dries, abbreviated to dr, may be confusing. It means that the rock just breaks the sur-
face of the water when the tide is at the height indicated. Thus a rock marked “’dr 6 ft”’
will appear at the surface when the tide falls to 6 feet above datum of soundings. When
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the tide is at datum, the rock will show 6 feet out of the water. If the tide rises to 10 feet
there will be 4 feet of water over the rock. Obviously considerable caution is needed
near a drying rock: only small boats should approach it, and the skipper should know
about the tides.

68. Shoals — Shoals are highlighted on the chart by the deeper blue tint used for
shallow water. The depths shown are below datum {low tide) and there will be addi-
tional water over the shoal at higher tides. If a shoal dries it will be so marked.

TRAINING PERIOD 8 — REVIEW AND TEST

69. A brief review of the course to date should be made, indicating the various areas
that require emphasis and explaining any points which appear to be causing difficulty.

70. Cadets shall write a short test on Pilotage. With the exception of any question
on magnetism or compasses, all questions or problems should be based on actual
hydrographic charts or diagrams of chart features. The cadet should be faced, in the
test, with the sort of problems that he might encounter in a small vessel, armed only
with a compass, chart, dividers and parallel rulers.

TRAINING PERIOD 9 — TIME, SPEED AND DISTANCE

71.  General — Calculations relating to any form of travel from a simple week-end
hike or even a walk around the block to a non-stop jet trip halfway around the world
involve the three factors of time, speed, and distance. If any two factors are known,
the third can be determined: considering the simplicity of the problem it is somewhat
surprising that it can give difficulty. Possibly, trouble arises because the problems
encountered at sea use somewhat different units of measurement from those on the
road. Few people find it difficult to calculate the distance their car will go in three hours
at 50 miles per hour or how long it will take to make a 100-mile run at an average of
40 miles per hour. At the end of a day on the road, say 8 hours’ driving time, tourists
are proud to say they have covered 400 miles, which clearly gives an average speed of
50 miles per hour.

72.  Measurements at Sea — At sea the distances which are taken from the chart
are in nautical miles of 6080 feet, or 800 feet more than a statute mile. Usually the
distances include fractions, for example 15.3 miles. Rarely do distances come out
even. Time, measured in hours and minutes has to be converted to minutes before
calculations commence. Speeds made good are almost certain to involve fractions,
such as 9.7 knots rather than an even 10 knots. These matters, however, do not com-
plicate the problem; they merely make the arithmetic somewhat more laborious.

73. Speed at Sea — This is usually stated in knots by seamen, and rarely in miles

per hour. A knot is one nautical mile per hour and is abbreviated to kn. Hence, the
phrase “‘knots per hour,”” while it could express a rate of acceleration, cannot express
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speed. The first thing to learn about the speed of boats is that it is stated in knots —
nautical miles per hour — and therefore co-ordinates perfectly with the nautical miles
measured on the chart. Because of the relationship between nautical miles and statute
miles, 6080:5280 or 1.15:1.0, or 8 to 7, a speed of one knot is faster than one statute
mile per hour. A boat advertised as capable of 30 miles per hour {(mph) may be
expected to make 26 knots (30 divided by 1.15).

74.  Units Used at Sea — In the problems of time, speed, and distance, the units
used at sea are:

a. minutes {(and sometimes decimals of minutes);
b. knots {nautical miles per hour, usually to one decimal place); and
c. nautical miles (usually to one decimal place).
A simple formula can readily be developed:
distance = speed x time.
Thus on land:
statute miles travelled = miles per hour x hours;
and at sea:
nautical miles travelled = knots x hours.
Multiply both sides of the equation by 60 to convert hours into minutes:

60 x nautical miles travelled = knots x hours x 60
60 x miles = knots x minutes.

This formula is easily learned as:

60d = st
where
d is in nautical miles (distance),
s is in knots (speed), and
t is in minutes (time).

A “jingle’ to assist the memory: ‘60 D Street’’ (in the form of a street
address).

The simple formula can be set out in four ways:
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60d = st (the form to remember)
d = st/60 (to determine distance)
s = 60d/t (to determine speed)
t = 60d/s (to determine time).

75. Determining Estimated Time of Arrival — The problem most frequently
encountered by a seaman is the calculation of the time his vessel will take to run a
known distance, as determined from the chart, at a known speed. This question arises
whenever the seaman needs to know his Estimated Time of Arrival (ETA) at a des-
tination. He may be concerned with the height of tide at that time, whether or not it
will still be daylight, or even such a mundane consideration as whether or not the
stores will be open. To determine his ETA he calculates the duration of the run, using
distance and speed, in the formula:

t = 60d/s, with t in minutes,
d in nautical miles, and
s in knots.

Thus if the distance is 30 miles and speed is 10 kn:
t = 60(30)/10 = 180 minutes = 3 hours.
Or, using a little more arithmetic, if the distance is 14.8 miles and speed is 8.5 kn.:

t = 60(14.8)/8.5) = 888/8.5 = 104.5 minutes
= 1 hour 44.5 minutes.

76. Here is a simple problem by way of example: Let us assume that my 16-foot
boat, “Echo IlI,” carried no lights {though, of course, she should!). It is 1730
(5:30 p.m.) and sunset is at 2005 (8:05 p.m.). Port Hopeful is 33 miles away. At 10 kn.,
can | make it?

NOTE

Time of day is stated in the 24-hour system, always using four digits with-
out punctuation and without the addition of the word “hours™.

Here is the solution:

198 minutes

= 3 hr 18 minutes
It is now: 17 hr 30 minutes
ETA (by addition): 20 hr 48 minutes

t = 60d/s = 60(33)/10

If ETA is 2048, and sunset is 2005 | shall still have 43 minutes to run after sunset and so
cannot make it without lights.
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77.. Boat Speeds — The foregoing should suggest that a seaman must know the
speed of his boat. Speedometers, working on dynamic water pressure and usually
calibrated in miies per hour (mph), are commonly installed in small fast boats. These
give a reasonably good indication of speed through the water but are rarely accurate
enough for precise piloting. Larger vessels use the Patent {Cherub) Log which is
basically a small propeller trailed on a special line well aft of the ship, beyond the turbu-
lence of the screws. It measures distance travelled using a revolution counter. In most
pleasure boats the pilot sets his speed by the tachometer which indicates the revolu-
tions per minute (rpm) of the engine. The speed of the boat through the water is
related to the engine rpm and is determined by trial.

78. Speed Through the Water — The speed through the water, which is all that
can be readily determined from on board, may not be the same as the speed made
good, which is the speed over the bottom. What follows here assumes that the water
is still; there are no currents to aid or hinder the boat nor push her off course. Flat
water speed is under discussion.

79. Flat Water Speed — Most boats have a comfortable speed called cruising
speed which gives a reasonable rate of travel combined with fuel economy. This is the
speed or rpm setting the seaman will use while cruising. Here is a method of deter-
mining a boat’'s cruising speed.

a. Run her for a while at various throttle settings and then decide which rpm
gives the most comfortable ride and the quietest and best performance. The
engine manual discusses continuous duty ratings. Assume that 2200 rpm
feels like a good cruising speed.

b. In an area of calm water and clear of traffic, take from the chart a clearly
defined distance of about one mile. If there is a measured mile in the area, it
can be used. If not, twoe distinct marks, such as daymarkers, will serve. Take
off the distance exactly. Let it be 1.2 miles.

c. At cruising speed, in this instance 2200 rpm, run a straight course from mark
to mark, timing preferably with a stop watch; call this the run out.

d. Turn and at the same rpm cover the return trip, timing it; call this the run
back.

e. Tabulate and calculate:

Distance: 1.2 miles rpm: 2200
Time out: 7 minutes 35 sec = 7.58 minutes

(35 sec = 35/60-minute = 0.58 minutes)
Time back: 7 minutes 07 sec = 7.12 minutes

(07 sec = 7/60-minute = 0.12 minutes)
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Speed out: 9.5 kn
Speed back: 10.1 kn
Average speed: 19.6/2 = 9.8 kn

Hence at a cruising throttle setting of 2200 rpm, in flat water, the vessel makes
9.8 knots. The process of averaging the speed out and the speed back eliminates the
effect of any movement of the water and gives that speed made good in flat water is
the same as speed through the water. It will not suffice and in face may give an incor-
rect result if times rather than speeds are average. So long as the propeller is not
changed, the trim and loading are not altered, wind and sea not calm, and the condi-
tion of the bottom of the boat is not impaired by weeds or barnacles, this boat, at
2200 rpm, will make 9.8 knots through the water, which is her cruising speed, and
cruising calculations will be made at that speed. |f speeds at other throttle settings are
required they can be determined in the same manner.

80. Average Speed Made Good — The same process can be used, without the
feature of the run back to determine the average speed make good on a run of any
length, thus:

distance run: 36.7 miles

time of arrival: 1237

time of departure: 0900

elapsed time: 0337 = 217 minutes

speed made good: 60d/t = 60(36.7)/217 = 10.1 kn

It is unnecessary to take calculations to more than one decimal place as the accuracy of
the data does not usually warrant it.

81. Determining Distance — The remaining aspect of the problem is simple: how
far will a boat go in a certain time at a certain speed? For example, at her cruising speed
of 9.8 knots, how far will a boat travel, on flat water, in 6 hours and 30 minutes?

d = st/60 = 9.8(390)/60 = 63.7 miles

82. Dead Reckoning — An understanding of the relationship between time,
speed, and distance is essential to the solution of dead reckoning problems to be dis-
cussed later. These problems arise in the situation where, usually because of limited
visibility, no aids to navigation are available. The relationship can also be applied to
problems of fuel consumption. Gallons of fuel, at certain engine revolutions, can be
translated into running time and thus into distance. Conversely, distance can be trans-
lated into fuel consumption.
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Figure 7-23 A Sample Log-Book with Entries

83. Using a Log — A log-book is a continuous record of events aboard ship. Its
maintenance can be regarded as a time-consuming chore or an interesting labour of
love. Inasmuch as boating expeditions usually provide for long hours of sweet idleness,
apart from maintaining a sharp look-out, the keeping of a log should surely be an
interesting part of the daily routine. The record not only makes good reading and pos-
sibly valuable reference later on, but can be of considerable worth in the event of legal
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trouble. Seasonal activities such as haul-outs and lay-ups can be recorded; place,
nature, and cost of repairs noted; a running record of fuel and lube consumption
together with engine hours can be maintained; and from day to day courses run,
elapsed times, wind and weather, plus a guest list, a seamanlike record made. Records
of course and running time which may prove useful on future runs in different and per-
haps less favourable conditions are particularly valuable.

84. Keeping a Log — A log-book need not be expensive. Pre-printed and bound
books can be purchased reasonably, or a seaman can rule up an ordinary note-book.
The columns generally include data, time of day, location of position, compass course
to next position, speed or rpm, remarks on weather, wind and sea, and general
remarks. The book also provides a safe repository for the vessel’'s documents. Main-
taining the ship’s log should be a pleasant task and an integral part of good seamanship.

TRAINING PERIOD 10 —
DEAD RECKONING AND LINES OF POSITION

85. Plotting the Course — (See Figure 7-24.) Examination of the appropriate chart,
together with any available local knowledge will suggest the most suitable route from
A to C — say via B. Course lines are draw lightly, so they may later be erased, with a
sharp, reasonably hard pencil. These mark the route which the vessel is intending to
take. By transferring each line to the compass rose, its direction, with reference to
magnetic north, is determined and is labelled as shown against the course line, thus:
“Co 095 (M)" which means a course of zero nine five degrees magnetic. Also labelled
is the speed at which the course will run, as 6 kn"" meaning six knots through the
water. For the present the water will be considered as flat, so speed through the water
is also speed made good. Now if the time of departure from A is entered in the log and
if the course is carefully steered, it is possible to calculate, at any particular time, how
far the vessel should have advanced along her course line.

86. Dead Reckoning — If departure from A was taken at 1000 (10:00 a.m.), at
1100 the vessel should be six miles along the course line. This position is plotted as
shown, 1100 DR, with a cross, meaning dead reckoning position at 11:00 a.m. Sim-
ilarly she should be at point B, the distance from A being 15 miles, at 1230. This posi-
tion would be labelled “1230 DR"’ — dead reckoning position at 12:30 p.m. It thus
appears that with knowledge of course and speed, and with some intelligence and
care, a dead reckoning position (DR) can be established at any time. Such is the
practice followed by piloting and, with reservations as to the compass (to be discussed
later), the problem of dead reckoning in still or flat water is no more complex than
described. The word ““dead’’ in this sense is either a corruption of "deduced” or relates
to . . . the meaning of dead as "‘absolute”. In any event, a DR position is one which is
calculated and is based on certain assumptions as to speed and course made good.
Some commercial publications, used in the way road maps would be by a motorist,
show the courses between popular points pre-plotted, labelled, and with the miles
marked off. All the amateur has to do, if he wishes to use these crutches, is to steer
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the course as labelled and calculate his time. This is one activity, however, where do-it-
yourself makes sense and provides satisfaction. A skipper who can lay a course, take
off its direction, calculate times and distance, and steer by compass is likely to make
his run directly and safely, subject to winds, currents, and compass complexities. He is
on his way to becoming a pilot.

87. Check Dead Reckoning Positions — Factors enter the problem however,
such as tidal currents, weather, inaccuracies in speed determination, and ordinary
human error, which make it desirable to check the dead reckoning positions when-
ever opportunity offers. The process of piloting is predicated on frequent and accurate
determination of position, called fixes, made by observation of geographic features. In
fact, a reliable fix provides a fresh point of departure; all past errors have been cor-
rected and intelligent, appropriate action can be planned for the future. The course

plot can be amended as necessary and timing can be revised. How are such fixes
obtained?

o
Gultl. o impLE

COURSE PLOT

FROMATOBTOC
SHOWING
LABELLING AND
DEAD RECKONING
POSITION.

Co zso ()
& kn

j&

~

Figure 7-24 Simple Course Plot from A to B to C Showing Label-
ling and Dead Reckoning Position

88. Line of Position — All fixes obtained at sea depend on the establishment of a
line of position. This is a term which will be used frequently and is abbreviated to
LOP. Such lines may be straight, or curved and are established by observation of the
sun, planets, or stars, by use of electronic aids, or by visual or sound observation of
geographic features and aids to navigation. For present purposes an LOP will be a
straight line, or in some instances a circle, established by sighting on either a natural or
man-made aid.
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A LINE OF POSITION ESTABLISHED BY A RANGE
AS SEEN
AS PLOTTED
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Figure 7-25 A Line of Position Established by a Range

89. Ranges or Transits — If a pilot, sighting an identifiable aid, can tell the direc-
tion in which it lies as seen from his location, he can draw a line on the chart in the
appropriate direction, to pass through the aid. He has then established an LOP. His
vessel must be somewhere on that line. The simplest and most reliable LOP is one,
strangely enough, that needs no instruments to establish and can be used by anyone,
even aboard the smallest of boats, whenever opportunity offers. it is the range or
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transit. These words are synonymous in piloting and simply mean that two objects are
seen to be in line. If, in Figure 7-25, the pilot observes the daymarker and the light-
house to be in line he knows his vessel is on the range or transit established by a
straight line drawn through the two aids. He draws the line, labels it as shown with a
Greek phi (]) and the time, as say 1345. This establishes an LOP and he can say with
certainty, now or later, ““at 1345 my vessel was somewhere on the range Bold Head
Light ® Kelp Reef.”” Anyone can make such an observation, and using only a straight-
edge and pencil can plot it. If the aids have been correctly identified a transit estab-
lishes a completely reliable LOP.

90. Value of a Transit — Observation of a transit establishes a line rather than a
spot position; the boat may be anywhere on the line. This in itself, however, may be
valuable information. If hazards lie to the west of the line in Figure 7-25, shown as
“’Grief Shoals,”” observation of the transit means proximity to the shoals and need for
caution. Conversely, if the transit has not been crossed, on the westerly course illus-
trated, the shoals do not yet cause concern.

91. Observing Transits — Transits may be observed on available natural aids as
well as man-made aids. In Figure 7-26 two transits are illustrated: one when the gap
between the islands opens and one when it closes. In Figure 7-34 two more ranges
appear, formed by the headland and each end of the island. The alert pilot is con-
tinually watching for ranges which are easily and definitely identified. Radio towers in
line, a point and a mountain peak, a jetty and a spire — all provide him with valuable
information.

92. More than One LOP — A single observation produces a single line of position.
If simultaneous observations can be made on two aids, two LOPs result and
these must cross somewhere. Their intersection is the position of the obser-
ver. Hence, useful though the observation of the single transit may be, another LOP is
needed to establish a position, or fix.
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Figure 7-26 Ranges Established by Gaps
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MORE RANGES: A MOST USEFUL LINE OF POSITION
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Figure 7-27 More Ranges: a Most Useful Line of Position

TRAINING PERIOD 11 — BEARINGS AND SIMPLE FIXES

93. Bearings — A bearing, abbreviated to bg, is the horizontal direction of one ter-
restrial point from another. For present purposes it is the angle, measured clockwise,
from magnetic north (000°) to the line of sight on the object being observed. In Fig-
ure 7-35, the reference direction is magnetic north, as established by the compass.
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From the ship’s position the lighthouse is observed to the east of north. Measurement
of this angle, using the compass, gives 040°. The lighthouse thus bears 040° (M) from
the ship’s position. Hence a line drawn in the direction 040° (M) from seaward, to pass
through the lighthouse, must also pass through the vessel’s position and is thus an
LOP. Itis necessary to re-emphasize the fact that, particularly in larger boats, the com-
pass, unless adjusted, may not point to magnetic north. The possible differences are
being set aside for later examination.
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BEARING REFERRED TO MAGNETIC NORTH
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Figure 7-28 A Bearing Referred to Magnetic North

94. Mounting an Azimuth Circle — The most convenient way to obtain a compass
bearing, which for now is considered to be a magnetic bearing, is to mount an
Azimuth Circle on the compass. This device is placed on top of the compass and is
fitted with sighting vanes, so constructed that the apparatus can be rotated to bring
the line of sight onto the observed object, at which time the compass direction of the
line can be read off the compass card which is always oriented to compass north.
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95. Azimuth Circles on Small Boats — It is frequently impossible to mount an
azimuth circle on a small boat compass. Even where possible, it may prove unworkable
because bulkheads and stanchions get in the way of both the line of sight and the
observer. Further, the owner may not consider the expense warranted. There are other
ways of obtaining bearings, the most common being by the use of an instrument called
the pelorus.

REAR SIGHT VANE

WITH VERTICAL WIRE THE PELORUS
AZIMUTH CIRCLE:

IT FITS OVER THE COMPASS

FRONT VANE
WITH PEEP SIGHT

Figure 7-29 The Pelorus

96. The Pelorus — (See Figure 7-29.) Any boat-owner can afford a pelorus, which
he can build if he cannot buy it. It is a portable device consisting of a pair of sightings
vanes mounted over a dummy compass card. Both vanes and card can rotate inde-
pendently. The pelorus is mounted, usually so it can readily be removed, in such a
position as to permit easy all-round observation. In use, the pelorus card is set, against
its lubber line (its axis having been made parallel to the vessel’s keel), to read the
ship’s compass heading at the time of observation. Thus the pelorus is oriented to
the compass card at the moment of sighting and readings taken on the line of sight
are the same as though they had been taken over the compass. In effect the
pelorus provides a means of transporting the ship’s compass to a useful vantage point.
Care must be taken that the pelorus’s axis is properly established parallel to the ship’s
axis, that the vessel is steady on course when the observation is made and that the
course is properly set on the pelorus card. If she is yawing the helmsman calls “on’’ or
““mark’’ only when she is in fact on the course that has been set.

97. Reading the Head off a Compass — Lacking an azimuth circle or a pelorus

what can the pilot of a small boat do? Simply, he can take a few minutes from his run,
reduce speed to dead slow, and head his craft directly for the aid he wishes to
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observe. With the boat aimed dead on the aid, he reads the ship’s head off the com-
pass. He had placed the boat on the line of sight, with the result that her compass
head is the compass bearing of the aid. He can now plot the bearing and obtain a
line of position. No one need be defeated by lack of the more specialized tools.

98. A Fix by Two Lines of Position — Two intersecting lines of position, the
result of observations taken simultaneously, as near as may be, constitute a fix. The
lines may be two ranges; an improbable situation because only rarely would a ship be
at the intersection of clearly defined ranges. A range and a bearing is a useful com-
bination; preparations can be made in advance and the observation taken at the precise
time the vessel crosses the range.

99. Taking a Fix — In Figure 7-30 the vessel, on course 310° (M), was on the
range, as plotted, at 1435 (2:35 p.m.). At the same time the flashing red light was
bearing 344° (M), as observed by the pelorus. A line is plotted on this bearing, from
the area of the ship’s position, to pass through the FIX chart symbol. This line is
labelled with an arrowhead, the time and the bearing, as shown, which identifies it as a
plotted observation. The fix itself, at the intersection of the two LOPs, is marked by a
small circle, labelled, with the time, thus: 1435 Fix.”
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SIGHTING OVER THE COMPASS

LINE OF SIGHT
OVER COMPASS THE PELORUS
TO LIGHTHOUSE

SHIPS HEAD 290°

LUBBER

Figure 7-30 Sighting Over the Compass

100. A Two-Bearing Fix — Two bearings also provide a fix. The two observations
must be taken quickly so as to minimize the ship’s travel between sights, and the plot s
labelled as shown (Figure 7-32). These methods, properly executed, provide a new
starting point for planning the conduct of the vessel. Rarely does a fix coincide exactly
with the DR position. If it is close to the DR it serves as assurance that all is going well;
the DR calculations are then either substantiated or corrected and, most important, the
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pilot knows where he is. Figure 7-33 illustrates a fix obtained during the run shown
previously: observation on Signal Hill and Gull Island light establishes a position at 1330
which differs from the DR position suggesting the vessel is off course to the east.

FIX BY RANGE AND BEARING

Fl

|:c 1435 Fl‘
2310 (r1y
/ \ g An. —

Figure 7-31 A Fix by a Range and a Bearing
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Crayfish Reef TWO-BEARING FIX

TWO-BEARING FIX & DR POSITION

¢ Boat Hr.

Figure 7-33 A Two-Bearing Fix and a DR Position

TRAINING PERIOD 12 — THE RUNNING FIX
101. A Running Fix — There are a number of ways of obtaining a running fix,

abbreviated to RF, all of which depend for their accuracy on the precision with which a
course can be held, and a distance determined between two observations which take
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place at different times. The simplest of the running fixes is the Bow and Beam Bear-
ing or the Four-Point fix, so called because observations, with the time, are taken on
the same object, first when it bears 045° relative, or is broad on the bow and second
when it is abeam — when its bearing has changed by ““four points” of the com-
pass of 45°. The point system having become obsolete, this fix is better called the
bow and beam bearing. Even a small boat can have marks laid out on her deck to
define the direction “broad on the bow’’ which is 45 degrees abaft of dead ahead, and
“abeam’’, 90 degrees to the ship’s keel. Using these marks, or the pelorus the proce-
dure is as follows. (See Figure 7-34.)

102. Taking a Running Fix — Approaching a prominent aid such as a headland, on
a steady course and known speed, the pilot observes the time when the aid is broad
on the bow (Figure 7.356(a)). Holding course and speed he waits until the object
comes abeam (b) and again notes the time. The combined sequence appears in (c).
Knowing his vessel’s speed, the pilot calculates the distance run between observations
— a simple matter using the formula d = st/60. The distance run between sights is
the distance off at the time of the second sight. The geometrical construction is a
right-angled isosceles triangle, 45° and 90°: hence side AC in Figure 7-36 equals
side BC, ie, distance off equals distance run. Setting his dividers at “‘distance off’’, the
pilot swings an arc, with centre on the aid. This arc defines his distance off and his
position must lie thereon. As he knows that the aid is abeam, a straight line through
the aid and at right angles to his course must also be a position line. He therefore
draws that line, and where it intersects the arc is where he must be (Figure 7-37).
Alternatively he moves his course line, using the parallel rule, to become tangent to
the arc.

I"lk450
DECK MARKING >/
FOR BOW AND BEAM
RUNNING FIXES \1/
BULKHEAD
GIVES 20°

Figure 7-34 Deck Marking for Bow and Running Fixes
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OBSERVING & RECORDING TIME

45°

030

90°

1040

Figure 7-35 Observing and Recording Time

GEOMETRY OF BOW & BEAM RF

Figure 7-36  The Geometry of a Bow and Beam RF
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PLOTTING A BOW AND BEAM RF

DISTANCE
OFF

Figure 7-37 Plotting a Bow and Beam RF

103. Accuracy of Fixes — An RF is labelled to distinguish it from a fix because it is
not as accurate. Manifestly the accuracy of the bow and beam fix depends on the com-
putation of the distance run between sights and on the course maintained, both of
which may have been affected by unknown currents or weather.

104. Bow and Beam Running Fixes — Bow and beam running fixes are a matter of
routine to a large vessel pilot whenever he approaches a salient aid; they can readily be
taken in small boats without instruments, and both are interesting as exercises, and
informative as piloting information.

105. Fixing in Small Boats — The small-boat seaman who possibly has no particular
interest in, or need for fixing positions may nevertheless enjoy laying his course, cal-
culating his DR positions, and observing transits, with the times that he reaches them.
All this can be achieved with only the chart, compass, rule, and timepiece.

TRAINING PERIODS 13 AND 14 — PRACTICAL CHARTWORK

106. Practical Chartwork — Cadets should be provided with hydrographic charts,
dividers, parallel rulers and pencils, and a suitable flat area on which to work. (If
nothing else is available, the deck may have to suffice.)

107. Period 13 — In Period 13, cadets should be given, and assisted with, problems in:

a. laying out course;

b. taking off direction;

7-59



A-CR-CCP-004/PT-002
c. taking off distance;
d. calculation of distanée run, knowing time and speed;
e. calculation of time, knowing distance and speed.
108. Period 14 — In Period 14, cadets should be given, and assisted with, problems in:
a. lines of position using ranges;
b. lines of position using bearings;
c. simple fixes using two bearings or bearing and range;
d. running fixes.
TRAINING PERIOD 15 — RULES OF THE ROAD

109. Stand-On and Give-Way — Except in end-on meetings, when both must alter
course, in all situations where two boats of any type or size encounter one another so
as to involve some risk of collision, one of the two has the right of way, and the other
must keep clear. The rules establish which is which. The boat having the right of way
is the stand-on vessel, which means that she is obliged to keep steadily on her
course and maintain her speed unaltered; in brief she holds her course and speed.
Thus her action is predictable; she will not alter her intention and the other vessel can
reckon thereon. The boat which is required to keep clear, not having the right of
way is the give-way vessel. To give way means to reduce speed, stop, reverse
engines, or alter course so as to keep clear of the stand-on vessel. Thus obliga-
tions rest with each of the boats. The stand-on vessel is required to hold course and
speed; the give-way vessel must keep clear. Obligations common to both vessels are:
the maintenance of a sharp look-out; the exercise of every precaution dictated
by the practice of seamanship; and, should a collision seem imminent, the taking by
either or both boats of any action necessary.

110. Courtesy — In the eyes of the law all powerboats from the Queen Mary to the
smallest runabout are equal, except, as noted below, in narrow channels; and the
same rules apply to the largest and the smallest. However, some common sense and
courtesy can be used, provided intent is made clear, and made clear in good time.
Small-boat operators must appreciate the lesser manoeuvrability of large vessels. They
are slow to turn and slow to stop. Once committed to a course of action, particularly in
confined waters, they cannot turn back or alter plans. if, then, a small boat, being the
stand-on vessel, decides to be courteous and keep clear, even though she is not
required to do so, she must clearly signal her intent early in the encounter. {t would be
inconsiderate and discourteous for a small powerboat to insist upon her right of way
over a busy ferry with schedules to keep and hundreds of lives in the master’s hands.
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The officer on watch, however, knows his business and the rules. He will be alert for
any early indication of intent. A late decision to give way may conflict with his plans to
meet his obligations. The small-boat skipper must learn to assess circumstances in
which the large vessel would, in fact, have difficulty in giving way. He must also note
and abide by a 1965 revision of the Regulations designed to prevent his being a nuis-
ance: “In a narrow channel a power-driven vessel of less than 65 feet in length
shall not hamper the safe passage of a vessel which can navigate only inside
such a channel.” Small-boat skippers brought this regulation on themselves.

111.  Rules — Which is the stand-on vessel and which the give-way vessel? Here in
simpler language are some of the rules:

a. Overtaking Situations — The overtaking boat is required to keep clear;
she is the give-way vessel. The overtaken boat is the stand-on vessel;
she is required to hold her.course and speed. A vessel is overtaking another
when she approaches from astern, anywhere in the arc shown in Figure 7-38
which will be precisely described later. The right of way established at the
start of the overtaking situation is maintained, the overtaken vessel is the
stand-on vessel, until all danger of collision has passed. The overtaking rule
applies universally to all types of boat, including sail, with the provision that
small vessels shall not hamper large ones in narrow passages.

OVERTAKING SITUATION

FOR ALL CRAFT, EXCEPT THAT A
SMALL VESSEL SHALL NOT HAMPER
A LARGE VESSEL IN A NARROW

A PASSAGE

A, OVERTAKEN VESSEL,
MUST HOLD HER COURSE
AND SPEED

B, OVERTAKING VESSEL,
MUST KEEP CLEAR UNTIL
ALL DANGER OF COLLISION
IS PASSED

Figure 7-38 Overtaking Situation

b. Power Encountering Sail and Oars — Except in the overtaking situation
and in narrow channels, “Power-driven vessels shall keep out of the
way of sailing vessels and vessels propelled by oars or paddles.” Sail
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stands on and power gives way. This is a common-sense arrangement
which recognizes relative manoeuvrability. This rule does not give a sailing
vessel the right to hamper a power-driven vessel involved in the negotiation
of a narrow channel. Otherwise, a sailboat need keep clear of a powerboat
only in overtaking it or, in international waters, if it is a powered fishing
vessel. A sailboat under power, with her sails either set or furled,
becomes a powerboat and so signifies by displaying a black cone-
shaped object in the forward triangle of sail area.
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SAIL ENCOUNTERS SAIL
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STANDS ON STANDS ON
Figure 7-39 Sail Encounters Sail
Sail Encountering Sail — (See Figure 7-39.) The right of way between two

sailing vessels was formerly a rather complex matter {and still is on the Great
Lakes), but the International Regulations have been simplified:

(1)  When each has the wind on a different side, the vessel which has the
wind on the port side shall keep out of the way of the other.
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(2) When both have the wind on the same side, the vessel which is to
windward shall keep out of the way of the vessel which is to lee-
ward. (The windward side is the side opposite to that on which the
mainsail is carried.)

Special rules may be set up by clubs or associations to apply to boats par-
ticipating in races, and such racing rules replace the standard rules during
the race.

d. Power Meets Power Head-On — As on the highway, the general rule is
keep to the right. In narrow channels boats keep over toward the star-
board side and in meeting situations, where collision is possible, each
boat alters course to starboard. The rule reads: “When two power-driven
vessels are meeting end on, or nearly end on, so as to involve risk of colli-
sion, each shall alter her course to starboard, so that each may pass on the
port side of the other. . .”” This results in a red-to-red meeting (each vessel
has the other on her port hand. As will appear later, each shows the other
her red light). The following are three possible situations —

(1) Figure 7-40(a) illustrates boats in a meeting situation involving no risk
of collision. If each stands on with caution no trouble will develop.
Here we have an obvious red-to-red meeting, where each leaves the
other on her port hand and there is no need for course alteration or
signals.

(2) Figure 7-40(b) shows two boats on head-on collision courses. This
calls for action: each alters to starboard, as shown in the diagram.
The alteration in course should be decisive and readily apparent to the
other boat even to the extent of exaggerated alteration. If equipped
with sound, and within sight of each other, each boat gives one short
blast meaning, ‘'l am altering my course to starboard’’. If under 26 feet
the boat is not required to signal, but she must so manoeuvre as 1o
prevent any misunderstanding.

(3) Figure 7-40(c) illustrates a meeting situation where, if each stands on,
no risk is involved. A green-to-green meeting results, each having
the other on her starboard hand and each showing the other her green
light. If either alters course to starboard she cuts across the other’s bow
and a serious situation immediately results.

7-64



A-CR-CCP-004/PT-002

POWER MEETS POWER HEAD ON

—
A. RED TO RED MEETING:

EACH VESSEL STANDS

D > ON WITH CAUTION

- B. HEAD-ON COLLISION
COURSES:
D C EACH VESSEL ALTERS

TO STARBOARD SOUND-
ING ONE SHORT BLAST

C> — C. GREEN TO GREEN
MEETING:

EACH VESSEL

STANDS ON WITH
- G CAUTION

Figure 7-40 Power Meets Power Head-On

Hence meetings mav be red-to-red or green-to-green with equal safety
provided each vessel stands on. Head-on meetings call for alteration
to starboard by each boat, the action being signalled by one blast of the
whistle or by an exaggerated alteration of course, to prevent misunder-
standing.

The Danger Signal — Whether or not a vessel has, or is required to have,
sound apparatus, her operator must know and recognize the danger signal
— not less than five short blasts. This means in effect, “lookout,”
"watch what you're doing.” I don’t understand your intentions,”” or “I
don’t think you're taking sufficient action to avoid collision.”’ If risk of colli-
sion is involved, both boats must take off speed, stop, or reverse if neces-
sary, to ensure a safe resolution of the situation.

Powerboats in Crossing Situations — Vessels are on crossing courses
when they are approaching each other at right angles or obliquely other
than when one vessel is overtaking another. Figure 7-41 describes the sev-
eral situations, both boats being powered. At (a) is an overtaking situation.
At (b) is a meeting situation and at (c) and (d) are crossing situations.
There are different crossing rules in different waters.
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Figure 7-41 Crossing Situations

112. Great Lakes Waters and Other than Great Lakes Waters — A definition of
the Great Lakes is necessary. Great Lakes waters are the waters of: “Lakes Ontario,
Erie, Huron (including Georgian Bay) and Superior, their connecting tributary waters,
and the Ottawa and St. Lawrence Rivers and their tributaries as far east as the lower
exit of the Lachine Canal and the Victoria Bridge at Montreal.” Waters other than
Great Lakes waters are “‘all navigable waters within the jurisdiction of the Parliament of
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Canada except the waters of Lakes Ontario. . ."" etc. Hereafter we shall refer to “'Great
Lakes Rules’” and “International Regulations”’, respectively. (The full title of “Interna-
tional Regulations’’ is Revised Regulations for Preventing Collision at Sea (1960).)

113. Power Vessel Regulations — While the wording differs slightly in the Great
LLakes and International rules, the meaning is identical:

When two power-driven vessels are crossing, so as to involve risk of colli-
sion, the vessel which has the other on her starboard side shall keep out of
the way of the other.

In other words, the vessel with the other on her starboard side is the give-way vessel.
The other vessel is the stand-on vessel and maintains her course and speed. Fig-
ure 7-41 (c) and (d) illustrate various crossing situations where this rule applies. There
are differences in the Great Lakes and International rules, but these apply to the sound
signals required of vessels when crossing, which will be discussed in paragraph 114,
below.

114. The Danger Zone — It will be seen from the foregoing rules on crossing situa-
tions, both Great Lakes and International, that the vessel on the starboard hand
generally has the right of way, as on the highway. This gives rise to the expression,
Danger Zone. Your danger zone is that arc from dead ahead to slightly abaft your
starboard beam. As noted in Training Period 3, your starboard light shows green
through the arc known as the danger zone and any vessel in that arc will stand-on
whereas you will give-way. She has your green light, and you have her red light.
(See Figure 7-42.)

7-67



A-CR-CCP-004/PT-002

CROSSING AREAS
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Figure 7-42 Crossing Areas
115. Sound Signals — The sound signals required of vessels in meeting or crossing
situations are similar but not identical under Great Lakes and International regulations.

They are summarized in the table below:
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WHISTLE SIGNALS FOR MEETING AND CROSSING SITUATIONS

A. GREAT LAKES RULES

. INTERNATIONAL REGULATIONS

1. Meeting head-on or nearly so:

each vessel: alter to starboard: 1 short blast
2. Crossing involving risk of collision:
(a) stand-on vessel stands on: 1 distinct blast
(b) give-way vessel alters: 1 distinct blast
3. Altering course to keep clear fa/l weathers):
(a) (i) vessel altering to starboard: 1 blast
(ii) vessel receiving signal: 1 blast
or if in doubt: 5 short blasts
(b) (i) vessel altering to port: 2 blasts
(ii) vessel receiving signal: 2 blasts
or if in doubt: 5 short blasts
4. Danger, doubt, or misunderstanding 5 short blasts

Signals given only when vessels are in sight (visually) of each other.
1. Meeting head-on or nearly so:

each vessel: alter to starboard: 1 short blast
2. Altering to keep clear:

{a) vessel altering to starboard: 1 short blast

(b) vessel altering to port: 2 short blasts

(c) vessel reversing engines: 3 short blasts
3. Danger, doubt, or misunderstanding 5 or more

short blasts

Figure 7-43 Sound Signal Regulations

It will be noted that the three most important signals {altering to starboard, altering
to port and danger) are the same, and that a fourth signal, three blasts for going
astern, is used only under International rules. There are other differences as illustrated

in Figure 7-44.
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GREAT LAKES:
a. Crossing signals indicate intent (ie, they are given before the action);
b. Crossing signals are answered (if understood) by identical signal; and

c. Signals are made in any weather (ie, whether or not vessels are in sight
of one another).

INTERNATIONAL:
a. Crossing Signals indicate action (ie, they are given with the action);

b. Crossing signals are not answered; and

c. Signals are only made when vessels are in sight of one another.

Figufe 7-44 Sound Signal Differences
TRAINING PERIOD 16 — REVIEW AND TEST

116, A brief review of the course (Training Periods 9-15) should be made, indicating
the areas that require emphasis and explaining any points which appear to be causing
difficulty.

117. Cadets shall write a short test on Pilotage. Where appropriate, problems should
be based on actual hydrographic charts or diagrams of charts. The cadet should be
faced, in the test, with the sorts of problems that he might encounter in a small vessel,
armed only with a compass, chart, dividers, parallel rules and his knowledge of the
rules of boating.
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CHAPTER 8
SHIPWORK
TRAINING PERIODS 1 TO 8 — SEE VOLUME 1
TRAINING PERIOD 9 — CANADA AS A MARITIME NATION

1. Canada as a Maritime Nation — Canada is very much a maritime nation, and
this is determined by geographical factors as much as by the nature of Canada’s com-
mercial needs.

a. Geographical Factors — The following are those geographical factors
which make Canada a maritime nation —

(1) with the exception of the United States, Canada is in contact with no
other country, except by sea.

(2) Canada has a coast line of some 45,000 miles, plus an additional 100,000
if the coasts of Canadian islands are included.

(3) all Canadian Provinces except two (Saskatchewan and Alberta) have
salt-water boundaries. The most central Province, Manitoba, has one
of our major ports, at Churchill, on Hudson's Bay. (See map, Fig-
ure 8-53.)

CANADA’S MARITIME FEATURES

Figure 8-63 Canada’s Maritime Features
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(4) Canada shares with the United States a water system which is unique
in the world in the form of the St. Lawrence/Great Lakes Seaway Sys-
tem. North America is the only continent in which ocean-going vessels
can penetrate to the heart of the land mass, for example to major sea-
ports like Thunder Bay, fifteen hundred miles from the Atlantic Ocean.

b. Commercial Factors — The following are the commercial factors which
make Canada a maritime nation —

(1) Import and Export Trade — Canada ranks sixth among the non-
Soviet bloc trading nations of the world. It is a major exporter of both
agricultural and manufactured products and a major importer of other
countries’ products. This export-import trade, except to the US (and
even a portion of that) must travel by sea.

(2) Fishing — Canada is a major fishing nation, requiring vessels to catch
and (sometimes) to process the fish.

(3) Island Land Masses — A sizeable part of Canada’s land mass is in the
form of islands. Four of these (Newfoundland, Cape Breton,
Prince Edward and Vancouver Islands) contain major cities and
population centres. Others, in the Arctic, are becoming increas-
ingly important as sources of raw materials. All require shipping
for supply and the movement of people.

(4) Off-Shore Seabeds — Canada’s off-shore seabeds are also becom-
ing increasingly important as sources of minerals, especially oil and
natural gas.

2. Types of Shipping Required to Meet Canada’s Needs — There are a number
of distinct types of shipping required to meet Canada’s geographical and commercial
needs (naval shipping will be covered in a later part of the course and will not be dis-
cussed here).

a. Great Lakes Shipping — The long water border with the United States
creates a need for a special form of shipping designed for moving materials
between Canadian and US inland ports, as well as between Canadian cities.
This is the Great Lakes (or Inland Waters) shipping. Included are vessels
designed to carry various bulk cargoes (grain, ore, coal, oil) as well as those
carrying containers and other general cargo. The greatest proportion of the
material carried by the lakers is in the form of bulk: iron ore and coal up-
bound to supply the steel mills and electrical generators of the Great Lakes
cities; wheat and other grains down-bound from the huge lakehead eleva-
tors. The majority of the latter is destined for export and is trans-shipped to
ocean-going vessels at Montreal. A small amount of bulk cargo and a larger
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amount of the break-bulk or general cargo on the Great Lakes is in fact
carried by ocean-going vessels working the lakes during the summer. These
are not included, however, in the category of lakers.

b. Coastal Shipping — This category includes vessels on the east and west
coasts whose routes lie between Canadian ports or between Canadian and
US ports. It also includes tug, barge and ferry traffic on the coasts and
Mackenzie River routes. It is an economical way to move cargoes to the
coastal United States, and is the only way to service many remote com-
munities.

c. Arctic Shipping — Other than Russia, among major nations, only Canada
has such a large part of its territory in arctic waters. Servicing and exploiting
these territories requires a highly specialized form of Shlpplng, ie, the ice
vessel or icebreaker.

d. Fishing Vessels — Canada’s east and west coast fisheries require a variety
of vessels, both for inshore work and for long-range offshore fishing. The
recent extension of Canada’s fishery management jurisdiction to 200 miles
off-shore increases Canadian control of the industry, but will present a chal-
lenge in the development of new ships, increased automation and improved
catching and storage facilities. Present export value of Canadian fisheries
exceeds $600 million.

e. Maritime Support and Protection Shipping — Government support of
our maritime interests requires a number of different types of vessel, oper-
ated by different departments. These vessels include the Coast Guard and
Fisheries Protection fleets, hydrographic and oceanographic ships, special
vessels for harbour maintenance and a small number of police vessels oper-
ated by the RCMP.

f. Deep Sea Shipping — Economically, the most important form of shipping
is the deep-sea or ocean-going category. This includes supertankers and
other vessels too large to travel the St. Lawrence system, down to the smal-
ler “salties’’ picking up their cargoes of grain at the Lakehead. Canada’s
overseas trade to and from virtually every country in the world travels in this
category of shipping.

3. Canada’s Contribution to its Shipping Needs — In all these categories but
the last, Canadian participation can be called good to excellent. Most Canadian car-
goes in the Great Lakes and coastal trades are carried in Canadian ships. Arctic and
Maritime support shipping is all Canadian. Canadian vessels in the fishing industry
suffer to some extent from obsolete technology, as compared to some of the major
fishing nations, but this situation is improving. It will likely do so more rapidly as the
new national control of fishing waters improves catches and economic conditions.
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4. Ocean-Going Shipping — Canada’s great lack in this respect is in ocean-going
shipping. At present, there are only three Canadian-registered ships operating exclu-
sively in the deep sea trade. Less than 1 percent of our foreign trade is carried in
Canadian-registered vessels. The main reasons for this regrettable state of affairs
are:

a. the relatively high Canadian wage rates; and

b. the lower standards in regard to safety and accommodation requirements
permitted by ‘“flag of convenience’ countries such as Liberia and Panama.

This situation may be changing for the better, as other countries’ operating costs rise
at a more rapid rate than our own. Automation may also be a partial answer, since it
reduced the size of crews.

5. Problems Arising from Lack of Canadian Ocean-Going Shipping — They
are as follows:

a. Direct Loss of Money — The use of foreign flag ships to carry our export
and import trade is estimated to drain $2-3 billion a year from the Canadian
economy.

b. Loss of Jobs — Use of foreign ships means a direct loss of jobs for Cana-
dian seamen and an indirect loss of jobs in the shipbuilding, ship mainte-
nance and related industries.

c. Lack of Support for the Canadian Shipbuilding and Related Industries
— This leads to an indirect loss of money to the national economy.

d. Uncertainty of Shipping Needs — In time of war or other international
crisis, Canada could find the shipping needed for her economic health con-
trolled by unfriendly powers or used by its owners for their own national
priorities.

6. Canada’s Potential — At the present time, there is a strong feeling in many
quarters that Canada could operate competitively in ocean shipping, particularly in
certain cargo trades, and the government is continually studying the matter. Canada
has the industrial, shipbuilding and management capacities, and an officer and crew
training organization is being established. It is at least possible that Canada can reach
the position where a portion, at least, of our overseas shipping needs can be met by
ships flying the Canadian Flag.

TRAINING PERIOD 10 — MERCHANT SHIPS
7. Merchant ships fall into a number of different categories according to the cargo

that they carry and whether they are designed for the deep-sea routes (salties), the
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inshore or coastal trade (Coasters) or for inland waters (lakers). In order to get some
idea of their general features, we will first consider the “‘typical merchant ship’’. For
this purpose we will select a general-cargo vessel since these are in general use and
include a number of features common to other types.

8. A Typical Merchant Ship — This is illustrated in Figure 8-54.

A TYPICAL MERCHANT SHIP

AFTER CASTLE
OR POQP

AFTER {77~ 7
WELL DECKy

FORECASTLE
£~=="% FORWARD
Y WELL DECK

CENTRE CASTLE 1

- MACHINERY "
FORWARD HOLDS SPACES AFTER HOLDS

Figure 8-54 A Typical Merchant Ship

9. Terms Applicable to Merchant Ships — The following are terms applicable
to merchant ships:

a. Hull Form — The type and shape of the hull.

b. Forecastle — The raised part of the hull at the fore end of the merchant
ship. {(See Figure 8-54.)

c. Aftercastle or Poop -- A raised part of the hull at the after end of a mer-
chant ship. (See Figure 8-54.)

d. Centrecastle — A raised part of the hull in the centre of a merchant ship.
(See Figure 8-54.)

e. Well Deck — That part of a merchant ship’s upper deck between the fore-
castle and centrecastle, or the poop and centrecastal. (See Figure 8-54.)

f. Hatches — Openings in the decks above the holds through which cargo
Is hoisted or lowered. When at sea they are covered with hatchboards
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supported on steel beams, and covered with tarpaulins (sheets of tarred can-
vas). Steel hatch covers are usually fitted in modern ships. (See Figure 8-58.)

g. Cargo — Any goods that a ship carries in her holds or tanks. Cargoes of
loose grain, coal, coke, oil, and mineral ores are called bulk cargo. Miscel-
laneous goods are called general cargo. General cargo not carried in con-
tainers is often referred to as break-bulk cargo. Cargo occasionally carried
on deck is called deck cargo.

h. Ballast — Water, sand, etc, carried in the bottom of a ship to make her sea-
worthy when carrying little or no cargo. The majority of vessels carry water
ballast in tanks constructed under the flooring of the holds.

j. In Ballast — Term applied to a ship which has little or no cargo in her hold
and is ballasted with water to give a reasonable draught and trim.

k. Laden — A ship is laden when she has cargo on board.

m. Superstructure or Upperworks — Structures or deck houses built above
the main hull of the ship. (See Figure 8-57.)

n. Promenade Deck — An upper deck used mainly by passengers in the
larger passenger liners. (See Figure 8-565.)

p. Boat Deck — The deck on which the lifeboats of a merchant ship are
stowed, usually the highest deck. (See Figure 8-55.)

q. Lifeboats — Boats carried by all merchant ships for saving life. They are
slung from davits. (See Figure 8-55.)

¢ Goal-Post Mast — Two vertical tubular structures joined athwartships by a
platform (so that they resemble goal-posts when seen from ahead or astern).
The topmast is stepped into the centre of the platform (See Figure 8-60.)

s. Kingpost — A vertical tubular structure placed in the vicinity of a hatchway.
Such posts erected in pairs athwartships are described as twin king-posts.
(See Figures 8-55 and 8-56.)

t. Derrick — A long spar (usually of tubular steel) hinged to the foot of a mast
or kingpost and used like the jib of a crane to load and discharge cargo from
the hold beneath it. (See Figure 8-58.)

u. Heavy or Jumbo Derrick — Larger and heavier type of derrick which is
usually clamped against its mast at sea. (See Figures 8-56 and 8-57.)
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Navigating Bridge — The raised structure from which a vessel is steered
and navigated. All navigating instruments, controls, radar, signal flags and
lamps are situated here. (See Figure 8-60.)

Fore-and-Aft Bridge or Catwalk — A raised gangway running fore-and-
aft in a low freeboard ship, for the safety of personnel. (See Figure 8-60.)

Motor Vessel (M.V.) — A vessel driven by internal combustion engines,
usually diesel.

Steamship — A vessel in which the propelling machinery is driven by
steam.

Coal-Burning — Descriptive of vessels in which the fuel for boiler furnaces
is coal.

Oil-Burning — Descriptive of vessels in which oil fuel is used for the boiler
furnaces.

Liner — Any ship which sails on a regular route with fixed ports of call. (See
Figures 8-b5 and 8-56.)

10. Types of Merchant Ships — Merchant ships are more difficult to classify by
type than warships because one type of ship may often be used for many different pur-
poses. Generally speaking, however, they belong to one of the following main types:

a.

Passenger Liner — (See Figure 8-55.) Passenger liners were originally
designed for carrying passengers between the major ports of the world.
They vary in size from about 10,000 tons gross to 84,000 tons gross, and
carry comparatively little cargo because most of their capacity is devoted to
the accommodation for passengers and their baggage, food, stores and a
large crew. Their speed varies from about 14 to 30 knots or more, and for this
reason they usually carry mails. They can be distinguished by their size and
long, high upperworks, and, at night in peacetime, by the blaze of lights
from their hulls and superstructures. The most general use of passenger
liners nowadays is as cruise ships.
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PASSENGER LINERS

Figure 8-565 Passenger Liners

b. Cargo Liner — (See Figures 8-56 and 8-57.) Cargo liners are designed
chiefly for carrying cargo, but they have accommodation for a small number
of passengers. They vary in size from about 5,000 to 15,000 tons gross, with
speeds from 12 to 19 knots. They can be distinguished by the number of
derricks for working cargo, by the superstructure, which is larger than that
of the normal cargo vessel, and by the number of lifeboats.

CARGO LINER

HEAVY DERRICKS

KING POSTS

Figure 8-56 Cargo Liner
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CARGO LINER

Priam — Gt. Britain 1966. One of Britain’s finest cargo liners and name-ship of a
class of eight built in Britain and Japan. Four are owned by Blue Funnel Line and
four by its subsidiary, the Glen Line. Length 564 ft. 12,094 tons gross, 11,150
tons deadweight. Single screw, diesel. Service speed: 21-1/2 knots plus.

Figure 8-57 Cargo Liner

c. Cargo Ship — (See Figures 8-58 and 8-60.) These vessels are of many
classes and varieties; their gross tonnage varies from about 2,000 to 15,000
and their speed from about 10 to 15 knots. They are designed to carry all
types of general cargo. They ply between all ports of the world, and as they
do not follow a regular route they are often known as tramps. They can
usually be distinguished by their small upperworks and their numerous
masts, posts and derricks. They constitute the largest class of ocean-
going vessels.

OLDER TYPE OF GENERAL CARGO SHIP

Enrico C — Italy 1943, One of some 2,650 pre-fabricated “Liberty”’ ships built
in the U.S. during the latter part of the Second World War. She bore the name
Frank H. Evers until 1946 when she was sold to Giacomo Costs of Genoa. She
traded as the Enrico C until 1963, when she became the Liberian registered
Nicolas A. 7, 160 tons gross. Length: 422 ft. Speed: 10-1/2 knots.

Figure 8-58 Older Type of General Cargo Ship
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MODERN GENERAL CARGO SHIP (Self Unloading)

Beloretsk — U.S.S.R. 1962. Sister ship Belovodsk. One of the more modern
Soviet merchant ships. She was built, with three others, in Denmark. She is a
classifical cargo vessel with a dead weight {cargo) capacity of 14,485 tons.

The Soviet Union has an extremely large number of cargo ships, tankers and
trawlers on order, nearly all of them from other countries. Gross measurement
10,651 tons gross. Length: 526 ft. Engines: Diesel. Speed: 18.5 knots. Crew: 38.

Figure 8-59 Modern General Cargo Ship

d. Tanker — (See Figures 8-60 and 8-61.) Tankers, as their name implies, are
built to carry liquids such as petrol, crude oil, refined oil or molasses. Their
gross tonnage varies from 2,000 to over 400,000 and their speed from 10 to
20 knots. They can be easily recognized because they have few or no der-
ricks and their machinery is right aft. The bridge structure may be
amidships or aft.

TANKER

NAVIGATING
BRIDGE

J GOAL-POST MAST

FORE—AND-AFT

Figure 8-60 Tanker
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e. Supertanker — The supertanker is rapidly coming into its own. They are
enormous in size, and due to their deep draught can only enter certain ports.
Some displace in excess of 300,000 tons.

SUPERTANKER

Figure 8-61 Supertanker

MODERN GENERAL CARGO SHIP (SELF UNLOADING)

Figure 8-62 Modern General Cargo Ship (Self-Unloading)
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TRAINING PERIOD 11 — MERCHANT SHIPS (CONTINUED)

11. Merchant Ships — The following section continues the description and recog-
nition of the features of various merchant vessels, started in the previous Training
Period.

a. Bulk Freighter — (See Figures 8-63 and 8-64.) These freighters are designed
to carry cargoes such as coal, ore and grain in bulk. Like the tankers, which
they sometimes resemble, they are a specialized type of ship usually trading
only between certain ports. Their speed varies from 10 to 15 knots. The dry
bulk carrier is normally a large vessel with superstructure aft, clear cargo
deck with a light boom rig forward. See Figures 8-64 and 8-65.

This type of vessel is very commonly seen on the St. Lawrence Seaway and Great
L akes. These Lakers are very large and of deep draught, but are not generally suitable
for deep-water trade (see Figure 8-64). Most modern bulk carriers have high booms
lying fore-and-aft. These contain conveyor-belts connected to their cargo holds, and
are swung outboard when in use. These vessels require no dockside equipment to
unload them and are known as self-unloaders.

BULK FREIGHTER (Ocean Going)

Figure 8-63 Bulk Freighter (Ocean-Going)
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BULK CARRIER (Laker)

Figure 8-64 Bulk Carrier (Laker)

b. Container Ships — The modern merchant marine is rapidly developing the
container ship. This will ensure rapid loading and unloading, and virtually
no pilferage. The best recognition features of the container ship are:

(1) superstructure aft,
(2) lack of derricks,

(3) flat, clear midship and forepart, usually with no rise to the bows, and

(4) the presence of containers, which are, in effect, the cargo compart-
ments tractor-trailer trucks or railway flatbeds. (See Figure 8-65.)
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CONTAINER SHIP

Figure 8-65 Container Ship

c. Refrigerator Ships — (See Figures 8-66 and 8-67.) Refrigerator ships are
specialized cargo ships designed for carrying fruit (especially bananas) and
other perishable cargo such as meat. They are variable in design and difficult
to identify as such, but tend to have speedy lines and often a fairly large mid-
ships superstructure.

REFRIGERATOCR SHIP

Polar Equador W. Germany 1967. One of six ’Polar” class refrigerated cargo ships
of the Hamburg-South American Line. 5,617 tons gross, 7.500 tons d.w. Length
485 ft. Engines: two 16-cylinder Pielstick diesels, 22-1/2 knots.

Figure 8-66 Refrigerator Ship
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REFRIGERATOR SHIP

Fort Fleur d’Epee — France 1961. This refrigerated banana carrier has accommo-
dation for 12 passengers and is one of a fleet of over a dozen trading to the
Caribeean area. Some fruit ships are build for charter work and operate on a
variety of routes. High speed is an essential feature. 5,014 tons gross. Length:
373 ft. Single screw, diesel, 19-1/2 knots.

Figure 8-67 Refrigerator Ship

d. Coasters — (See Figures 8-68 and 8-69.) Coasters are small cargo vessels,
usually under 2,000 tons gross and of slow speed, employed on coastal
trade. They are not built for ocean trade and have a limited radius of action.
They have similar features to their larger sisters, and often can only be distin-
guished from them by their size. They may be classed according to their car-
goes; as coastal bulk carriers (Figure 8-68(i}), coastal cargo vessels (Fig-
ure 8-68lii)) or coastal tankers (Figure 8-69), etc.
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Figure 8-68 Coasters

COASTAL TANKER

Figure 8-69 Coastal Tanker

e. lcebreakers — (See Figure 8-70.) The icebreaker is an important vessel in
Canada, which has a large arctic territory and where rivers and lakes freeze
up in the winter. They are heavily built, wide-beamed vessels, usually with a
midships superstructure, and almost always with a high structural mast for
radar and electronic gear.
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Figure 8-70 Icebreaker

Icebreaking Bulk Carrier — A recent development is the ice-breaking
cargo vessel, specifically-built to carry raw materials from the rich deposits
of the arctic. These have been relatively untapped up to the present because
of the difficulty of getting the product out to the southern markets. A
Canadian-built bulk carriers, the M.V. Arctic, is already in service (Fig-
ure 8-71) and a Canadian liquified natural gas (LNG) carrier is being designed.
The Soviet Union has already made considerable progress in this field, which
is obviously of vital importance to Canada.
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ICEBREAKING BULK CARRIER

L TT LT L Py . i

N e

Figure 8-71 lcebreaking Bulk Carriers

g. Tugs — (See Figures 8-72 and 8-73.) Tugs are designed to tow or push other
vessels. They must be used to assist other vessels in crowded harbours (har-
bour tugs), to tow barges in rivers, canals and coastal waters (tow-boats), or
to rescue deep-sea vessels damaged by storm or mechanical breakdown
(ocean salvage tugs). They are distinguished by powerful, stubby lines, by
marked sheer with high bows and a low stern, and often by the presence of
heavy matting in the bows.
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OCEAN TUG

OCEAN
SALVAGE TUG

AET————
- e
persdveae ey

Zwarte Zee — Holland (Netherlands) 1963. When built at Kinderdijk for L. Smit
& Co., Rotterdam, was the world’s largest, most powerful dieseldriven salvage
tug. 1,539 tons gross. Length 254 ft. Two M.A.N. type diesels of 9,000 b.h.p.
drive a single shaft. 20 knots. Crew 31, plus 20 salvage men.

Figure 8-73 Ocean Salvage Tug

Fishing Vessels — (See Figures 8-74 to 8-78.) Fishing vessels come in a
variety of types and sizes, depending on the type of fish sought and the area
of operations (offshore or deep-sea). Many vessels are designed to use sev-
eral fishing methods, depending on the availability of species. Several types
are illustrated, for information and interest.

8-19



A-CR-CCP-004/PT-002

TRAWLER/GILLNETTER (75" LOA)

Newfoundland - éin species sought is ground fish.

Figure 8-74 Trawler/Gillnetter (756 feet LOA) — Newfoundland —
Main Species Sought — Ground Fish

This type of vessel is fast becoming obsolete and being replaced by modern stern
trawlers.

A s

This type of vessel is fast becoming obsolete and bei'hg rep|aced by
modern stern trawlers.

Figure 8-75 Typical Newfoundland Steel Side Trawler (140 feet
LOA)
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This vessel normally fishes for demersal (bottom-feeding) species off Labrador and the
Eastern seaboard. A vessel of this type and class is designed to operate in ice infested
waters.

STERN TRAWLER — ST. FINBARR OFF HAMILTON INLET

This vessel normally fishes for demersal (bottom-feeding) species offA
Labrador and the Eastern seaboard. A vessel of this type and class
is designed to operate in ice infested waters.

Figure 8-76 Stern Trawler — St. Finbarr off Hamilton Inlet

STERN TRAWLER

i s

(Roumanian Atlantic Class Super Trawler CERNA)

Figure 8-77 Stern Trawler (Roumanian Atlantic Class Super
Trawler CERNA)
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NORWEGIAN LONGLINER — 126’ L.O.A.
A

V] . t

— Normally fishes near and offshore water using baited hooks.

Figure 8-78 Norwegian Long Liner

TRAINING PERIOD 12 —
THE TYPICAL WARSHIP/LARGER WARSHIP TYPES

12.  Definition of a Warship — A ship is basically a vessel or container which is
designed to carry something from place to place. The primary purpose of a warship is
to carry weapons to the scene of an action. The ship itself is nothing more or less than
a floating platform on which can be mounted various types of weapons and the equip-
ment for using them. Thus, the characteristics of a ship are dictated mainly by the
types of weapons it carries and by their methods of use. For example, the aircraft
carrier uses aircraft as its weapons; it must be large, fast and have a flat upper deck.
The submarine uses torpedoes under water; it must be capable of withstanding under-
water pressures and have special tubes for launching torpedoes. A simple definition of
a warship, then, is floating weapon platform.

13. Basic Characteristics of a Warship — Despite their considerable differences,
there are certain qualities which all warships share in common. Listed below are the
basic characteristics of the typical warship:

a. Weapons Delivery — It must be capable of bringing its weapons within
range of an enemy and launching or firing them with accuracy.

b. Speed and Manoeuvrability — It must have sufficient speed to catch up
with an enemy and get into action quickly.

c. Endurance — It must carry sufficient fuel and supplies to be able to operate
for a considerable time and at a considerable distance from base.
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d. Seaworthiness — It must be seaworthy, so that it will be able to operate
efficiently in bad weather and rough seas.

e. Damage Control — It must be able to accept a fair degree of damage from
an enemy and still be able to carry on fighting.

f. Detection — It must have the means of detecting an enemy at a distance,
whether underwater, on the surface or in the air.

g. Communication — It must have the means of communicating rapidly and
efficiently with its base and with other friendly ships.

h. Crew Accommodation — The warship requires a much larger crew than
the merchant ship, since there must be people to fight the ship as well as
operate her. There must be adequate space to accommodate the expanded
crew.

14. Negative Features — For purposes of recognition, there are a number of nega-
tive features shared by most warships in comparison with commercial vessels. Most
warships do not require the large size of many commercial vessels. They do not require
the access to cargo holds or tanks which dictates the flat midships silhouette of many
bulk carriers and tankers. They do not need the complex system of masts, booms and
other loading and unloading gear common to many merchant ships.

15.  Summary — In summary, the “typical”’ warship (apart from highly specialized
types such as carriers and submarines) will be something like this:

a. It will be somewhat smaller than a major merchant vessel, sleaker and more
streamlined in shape (for speed and manoeuvrability).

b. Instead of the aftercastle/forecastle configuration of the bulk carrier, it will
have a relatively high superstructure, centered roughly amidships. This will
carry a large amount of radio, radar and weapon control equipment (com-
munication, detection and weapon delivery).

c. Fore and aft (usually of the superstructure will be found the main and
secondary armament itself, which will vary with the type of warship. There
may also be pad and hangars for helicopters, which are increasingly in use
for enlarging the "“vision’’ of a warship.

d. The cranes and booms of a merchant ship will be conspicuously absent.
e. Within the ship, the numerous watertight compartments (for damage con-

trol) will be crammed with equipment, stores, fuel and ammunition (for
endurance).
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f.  The engine will be large and powerful (for speed) and almost always driving
more than one screw (for manoeuvrability).

The result of the utilization of the available space, plus the relatively large crew, is that
crew sleeping and living-space will of necessity be limited. Every possible bit of
space must be used to best advantage and kept in spotless order to maintain a high
degree of efficiency. When you study the various types of warship, it is instructive to
consider the basic qualities noted above and ask yourself to what extent each of these
applies to the ship in question.

16. The Typical Warship — This is illustrated in Figure 8-79 below.

THE “TYPICAL’ WARSHIP

MISSILE MISSILE
CONTROL LAUNCHER

MAST FOR NAVIGATION

RADAR ETC RADAR
2x4.5 j DEPTH
INCH GUNS : CHARGE
THROWER

=" RAISED — ~"="=" MIDSHIPS — — > _ .STERN ADAPTABLE
FO'C'SLE SUPERSTRUCTURE FOR HELICOPTERS

Leander — Gt. Britain 1963. Nineteen ships of the same Class. Typical anti-sub-
marine and anti-aircraft frigate, built by Harland & Wolff, Belfast, Displacement:
2,250 tons. Length: 372 ft. overall. Speed: 30 knots. Armament: 1 quadruple
Seacat A.A. missile-launcher; 1 three-barrelled depth charge thrower; 2 x 4.5

in. guns. Helicopters: 1 anti-submarine. Crew: 262.

Figure 8-79 A Typical Warship

There is, of course, no such thing as a typical warship. However, the above illustration
(of a “"Leander’’ Class frigate of the Royal Navy), is sufficiently typical to illustrate
many of the features outlined above. In this and the following Training Period, we will
take a look at a number of the more important types of warships. These will include
aircraft carriers, helicopter carriers, amphibious dock transport ships, cruisers, destroy-
ers, frigates, corvettes, fast attack and patrol crafts, submarines, minesweepers and
fleet auxiliaries. Even this rather long list does not exhaust the variety of warships in
use around the world. For interest only, a complete classification of warship types is
included at Figure 8-80.
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SHIP DESIGNATIONS
In an effort to standardise the type designations in the various navies, despite somewhat idiosyncratic

listing in some fleets, a regular formula has been used wherever possible in the majority of sections.
This has caused some gueries and comments, therefore a list is given below.

TYPE DESIGNATIONS

AIRCRAFT CARRIERS

Attack Carriers (Large) Over 50,000 tons (all US ships)
Attack Carriers

(Medium and Light) Essex, Ark Royal, two French et al
Helicopter Carriers/

Cruisers Kiev and Moskva

MAJOR SURFACE SHIPS

A/S Cruisers “Invincible’” class

Cruisers Pre 1960 cruisers, including
missile conversions

Light Cruisers Above 5,000 tons

Destroyers 3,000 tons and over, plus original
conventional destroyers

Frigates 1,100 to 3,000 tons

Corvettes 500 to 1,100 tons

LIGHT FORCES

Fast Attack Craft FAC (Missile)
25 and above 25 knots FAC (Gun)
FAC (Torpedo)
FAC (Patrol)
Patrol Craft Large Patrol Craft (100 to
500 tons)
Below 25 knots Coastal Patrol Craft

(below 100 tons)

SUBMARINES
Strategic Missile Nuclear propelled and
conventionally propelled
Fleet Submarines Nuclear propelled
Patrol Submarines Conventionally propelied

AMPHIBIOUS FORCES
Command Ships
Assault Ships
Landing Ships
tanding Craft
Transports

MINE WARFARE FORCES
Mine Layers
MCM Support Ships
Mine Sweepers (Ocean)
Mine Hunters
Mine Sweepers {Coastal)
Mine Sweepers (Inshore)
Mine Sweeping Boats

SURVEYING VESSELS
Surveying Ships
Coastal Surveying Craft
Inshore Surveying Craft

Figure 8-80 Jane's Classification of Warships
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17.  Aircraft Carrier — (See Figure 8-81.) Aircraft carriers provide offensive power
at very long ranges by using their aircraft to attack with guided weapons, bombs,
rockets, torpedoes and mines. Their aircraft also intercept and destroy enemy attack-
ing and reconnaissance aircraft, and provide long-range reconnaissance for their own
Fleet. Carriers have defensive armament, but rely on other types of ship and anti-
submarine (A/S) helicopters for close protection against submarines. They are easily
recognized by the flat top flight deck. They displace between 20,000 and 95,000 tons
and are from 700 to 1,100 feet in length.

AIRCRAFT CARRIER

ISLAND STRUCTURE
: L ARRESTER

RADAR AERIAL ‘

JET BLAST

DEFLECTORS
CATAPULTS

.....

=2 b
LANDING AID

2 SPONSON
ANGLED DECK
DECK-EDGE LIFT

Figure 8-81 Aircraft Carrier

18. Tactical Function of an Aircraft Carrier — Today, despite the development
of nuclear-powered missile-carrying submarines, the tactical function of the aircraft
carrier remains valid. It has completely taken the place of the battleship, with its ability
to deliver vastly superior explosives on the enemy at a much greater distance by means
of its aircraft. It also guarantees a mobile air force which is ready to intervene even at
the other end of the world from its departure base. Thus it is of great tactical value in
limited or “‘brush-fire’’ wars. In an allout nuclear war, the carrier suffers from vulner-
ability to missile attack. All the heavy attack carriers (over 50,000 tons) at present are
US ships. A few other major nations have medium or light attack carriers and a
number have smaller carriers which have been converted into assault troop carriers.
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NUCLEAR POWERED HEAVY CARRIER

(R

(USS ENTERPRISE)

Figure 8-82 Nuclear Powered Heavy Carrier (USS Enterprise)

CONVENTIONALLY POWERED HEAVY CARRIER

(USS KITTY HAWK)

Figure 8-83 Conventionally Powered Heavy Carrier (USS Kitty
Hawk)
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o

LIGHT ATTACK CARRIER (FRENCH NAVY'S FOCH)

Foch — Franch 1963. The Foch and Clemenceau are the first aircraft-carriers
designed and built entirely in France. They are examples of the light, attack type.
Displacement: 22,000 tons. Length: 845 ft. overall. Speed: 32 knots. Max. fuel
range: 7,500 miles (at 18 knots). Aircraft: 30. Armament: 8 x 39 in. guns:
catapults: 2. Crew: 2,700.

Figure 8-84 Light Attack Carrier (Foch — France)

19.  Carrier Terms — (See Figure 8-81.) These terms are commonly used in describ-
ing the parts of an Aircraft Carrier: ‘

Flight Deck — Long, flush, uppermost deck used by aircraft for assembly,
take-off (usually by catapult), and landing. Modern carrier flight decks are
angled so that landing operations are safer and do not interfere with the
ranging of serviced aircraft and their catapult take-off.

Island Superstructure — Compact structure, which includes funnel, radar
masts and aerials, bridges and operations rooms, built on the starboard side
of the flight deck.

Sponson — A platform projecting from the ship’s side on which guns and
other equipment are mounted.

Catapults — Most modern aircraft require a greater length of deck for take-
off than can conveniently be provided afloat, therefore steam-operated cata-
pults are fitted at the fore end of the flight deck for short, boosted take-off.

Arrester Gear — Modern aircraft require a greater length of deck for land-
ing than can conveniently be provided afloat. This is overcome by fitting
arrester wires athwart the flight deck which, when hooked by the landing
aircraft, bring it to rest in a short distance.
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"ASSAULT HELICOPTER CARRIER
(USS TARAWA-39,300 TONS)

Figure 8-85 Assault Helicopter Carrier (USS Tarawa —
39,300 Tons)

DOCK TRANSPORT SHIP

(HMS FEARLESS-12, 120 TONS)

Figure 8-86 Dock Transport Ship (HMS Fearless — 12, 120 Tons)

20.  Assault Troop Carriers — Two new types of ships have emerged in recent
years, first in the United States naval forces and then in the British and French. These

are the amphibious assault troop helicopter-carrier and the amphibious dock
assault troop-carrier.
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21. The Amphibious Assault Troop Helicopter-Carrier — This new type of ship
is either a carrier or a ship which has been specifically designed to carry out a new
duty, that of transporting large numbers of Marines or assault troops to wher-
ever they may be needed, as well as their armament, equipment and heavy guns; all
being off-loaded from ship to land by means of big transport helicopters. These
ships are equipped to offer to the parachute troops, and others to be transported by
air, much greater comfort than the old vessels and, above all, are capable of effecting
the landing of both men and materiel in the minimum of time, even when denied nor-
mal port facilities. ’

22.  The Amphibious Dock Transport Ship — This vessel performs a combined
role. It is usually a conventional ship modified to carry and launch a limited number of
troop-carrying helicopters. It is also equipped for landing troops in the traditional way
of the Second World War, but with the landing craft stowed in the ship’s internal
dock, protected from possible enemy fire and from bad weather at sea. The United
States’ ships of the Raleigh class and those of the British Fearless class are of this
second type. The former are equipped with six heavy helicopters and six landing-craft
for 900, including the crew.

23.  Summary — In this section we have linked up the helicopter-carriers with the
amphibious dock transport ships because they have both been produced for the same
ends, the transportation and well-timed landing of a force to intervene promptly wher-
ever necessity demands it. The centres of localized war that smoulder in different
corners of the world have taught the advisability of adopting these new types of ships,
which, perhaps, were suggested by the bitter experiences of the Korean War.

A TYPICAL CONVENTIONALLY-ARMED CRUISER

LATTICE MAST JACKSTAFF

SUPERIMPOSED
TURRET

e

BARBETTE s TURéET

Figure 8-87 A Typical Conventionally-Armed Cruiser
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HEAVY MISSILE CRUISER
.. {(USS BOSTON - 17,500 TONS)

Figure 8-88 A Heavy Missile Cruiser (USS Boston — 17,500 Tons)

24.  Cruisers — These are general-purpose fighting ships whose main function is to
provide close cover and anti-aircraft support to convoys or carrier task groups. They
combine hitting power with speed and manoeuvrability. With modern developments in
weapons, general-purpose ships are being classified as cruisers more on the basis of
size (over 5,000 tons) and endurance than on any special features. They can be recog-
nized by their large size and extensive superstructure. They displace from 5,000 to
18,000 tons and have an overall length of between 450 to 750 feet.

25.  Cruiser Armament — Modern cruisers carry as their main armament a great
variety of surface-to-surface and surface-to-air missiles, together with medium-calibre
guns (75-200 mm). Because of their large size they can carry very extensive radar and
communications equipment and therefore often act as control or command ships for
fleets of destroyers.

26. Terminology — (See Figure 8-87.) These terms are used in describing a Cruiser:

a. Breakwater — A low raked barrier built across the forecastle to stop heavy
seas from sweeping aft.

b. Turret — A revolving box-like armoured structure housing guns (usually
two or three) and known as a twin or triple turret. A turret is superimposed
when it is mounted above and behind another over which it can fire.

c. Barbette — A cylindrical armoured structure protecting the circular roller
path and turret-turning gear beneath a turret.
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d.

Funnel — A streamlined casing containing the cylindrical duct built to carry
the exhaust gases from boilers or diesel engines above the superstructure.
Generally fitted with a cowl top to help lift the gases clear of the ship.

Lattice Mast — Steel pylons built to carry rotating radar aerials, fixed radio
aerials and visual signalling arrangements. They are generally fitted with
aerial spurs and pole topmasts.

Raked — Inclined to the vertical. The stem is usually raked, and occasionally
the funnels and masts.

NUCLEAR POWERED MISSILE CRUISER

(USS LONG BEACH — 17,350 TONS)

(NOTE ENORMOUS RADAR INSTALLATION AMIDSHIPS)

Figure 8-89 Nuclear Powered Missile Cruiser (USS Long Beach —
17,350 Tons)

Note enormous radar installation amidships
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LIGHT CRUISER

(HMS BRISTOL — 7,100 TONS)

Figure 8-90 Light Cruiser (HMS Bristol — 7,100 Tons)

TRAINING PERIOD 13 —
SMALLER WARSHIP TYPES AND AUXILIARIES

27. Smaller Warships — Classification — Because there is a good deal of confu-
sion about the designations of the smaller major-warship types (and because often
there are few important differences between them, other than size), in this section we
will use the classification of Jane’s Fighting Ships, which is the generally accepted
authority on naval vessels. This classification is as follows:

a. Cruiser — over 5,000 tons

b. Destroyer — 3,000 to 5,000 tons

@]

Frigate — 1,100 to 3,000 tons

d. Corvette — 500 to 1,100 tons
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MODERN DESTROYER

(USS PAUL F. FOSTER)

Figure 891 Modern Destroyer (USS Paul F. Foster)

DESTROYER

g

(ALMIRANTE RIVEROS — CHILE)

Figure 8-92 Destroyer (Almirante Riveros — Chile)
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DESTROYER

(TAKATSUKI — JAPAN)

Figure 8-93 Destroyer (Takatsuki — Japan)

28. Destroyers and Destroyer Escorts — Modern destroyers range in size from
3,000 to 5,000 tons and are between 370 to 450 feet in length. Some have been special-
ized as anti-submarine vessels and are known as destroyer escorts (although all
destroyers have some A/S capability). Where, as in some smaller navies, they consti-
tute the main strength of the fleet, they are in effect general-purpose warships.

29.  Armament — This includes light guns (35-150 mm), surface-to-air and surface-
to-surface missiles, and anti-submarine weapons of various types (rockets and homing
torpedoes).

30. Endurance — Their endurance is limited by their size and they usually operate
in the company of larger vessels.

31. Use of Helicopters — A development pioneered by the Royal Canadian Navy
was the use of large helicopters from destroyer-sized vessels. This greatly extends the
ship’s anti-submarine capability, since the helicopter can both detect and attack a sub-
marine many miles away from the destroyer’s location. Similar systems have been
adopted by most of the world’s major navies.

32. Frigates and Corvettes — These terms are generally used to describe the war-
ship types smaller than the destroyer. In most navies, the classification, noted in para-
graph 1 is followed (Frigates 1,100-3,000 tons, Corvettes 500-1,100 tons), although
there are a number of national variations. In the USN, the term frigate is used to
describe vessels of cruiser size. All the Canadian destroyer escorts (with the exception
of the Tribal Class} would strictly be classified as large frigates. This confusion has
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been recognized in Canada, and the recently-ordered Canadian warships (similar in size
to the existing DE's) will be referred to as Patrol Frigates.

33. Frigates — In capability, frigates are similar to destroyers, with their effective-
ness reduced proportionately by their smaller size. With modern weapons, however,
smaller ships can provide very effective fire power (a modern frigate has the firepower
of a World War Il light cruiser!). They can (and frequently do) carry helicopters or
have provision for landing them. Due to their smaller size and capacity, these vessels
are more frequently specialized than destroyers.

FRIGATE

( LE BRETON - FRANCE)

Figure 8-94 Frigate (Le Breton — France)

34. Corvettes — Corvettes are also similar in concept to destroyers but are much
smaller, and are suited to coastal escort work. In both frigates and corvettes, the tor-
pedo tubes are mainly for anti-submarine work, that s, they are suitable for launching
homing torpedoes; a really awe-inspiring offensive weapon against submarines.
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CORVETTE (FLORA — DENMARK]}

FLORA 1974, ROYAL DANISH NAVY

Figure 8-95 Corvette (Flora — Denmark)

35. Light Forces — Fast Attack Craft (over 25 knots) — FAC vessels armed with
missiles have taken over as the major striking weapon in many smalier navies. Cheap
and rapidly built, equipped with modern long-range missiles, they have provided an
alternative to expensive larger vessels. Their use and capabilities have been demon-
strated in Middle East conflicts. Generally, they run from 90 to 150 feet in length, with
missile faunchers mounted aft and one or two light guns forward.

36. Patrol Craft (below 25 knots) — These may be of any size up to 500 tons and

are usually lightly armed. They are used for coastal surveillance and for customs and
fisheries patrols.
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“SNOGG” CLASS — FAC — MISSILE (RAPP — NORWAY)

RAPP 1973, ROYAL NORWEGIAN NAVY

Figure 8-96 "'Snogg’ Class — FAC — Missile (Rapp — Norway)

“STORM’ CLASS — FAC — MISSILE (TRANST — NORWAY)
m | |

PR - N 3
o SO - \ -

TRAUST WITH 6 PENGUINS FITTED 1971

Figure 8-97 “'Storm” Class — FAC — Missile (Traust — Norway)
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“DABUR’” CLASS — PATROL CRAFT (iSRAEL)

Figure 8-98 “'Dabur’’ Class — Patrol Craft {Israel)

STRATEGIC MISSILE SUBMARINE

(HMS RESOLUTION;)

Figure 8-99 Strategic Missile Submarine (HMS Resolution)

37. Strategic Missile Submarines — Very large submarines, up to 600 feet long,
usually nuclear powered. They carry up to twenty Intercontinental Ballistic Missiles
(ICBM'’s) with nuclear warheads. Strategically, they are the most powerful weapons at
sea. Each boat carries the destructive power of all the bombs, shells and bullets fired in
both World Wars, and they could destroy half a continent without leaving port.
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38. Fleet Submarines — Nuclear powered submarines used for underwater escort
of surface task groups. They carry anti-ship and anti-submarine missiles and tor-
pedoes. They usually have a high underwater speed, upwards of 40 knots.

39. Conventionally Powered — These are usually slower than fleet submarines,
but are capable of carrying essentially the same armament. They are used for anti-
merchant shipping and anti-submarine warfare and for training anti-submarine forces.
Canada’s 'O’ class submarines belong in this category.

FLEET ATTACK SUBMARINE

RO

(USS PERMIT)

Figure 8-100 Fleet Attack Submarine (USS Permit)
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PATROL SUBMARINE

{HMS ONY X}
(Note: This is the same class as used in Canada)

Figure 8-101 Patrol Submarine (HMS Onyx)

NOTE

This is the same class as used in Canada.

40. Mine Warfare Vessels — in World War |I, mines sank more shipping than did
submarines and aircraft put together. In the event of a conventional war it is probable
that mines will play an important part in the maritime defences of the belligerents. For
this reason, most navies are equipped for <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>