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BHP
G,

EHP

GM
Gz

IHP

KB
KG
KM

L.B.P.
LCB
LCG
L.O.A.

L.p.p.

ABBREVIATIONS

Area of midship section.
Beam in water line.

Brake horse power.
Admiralty constant.

Draft, also displacement.
Effective (tow rope) horse power.
Centre of gravity.
Metacentric height.
Stability lever (arm).
Acceleration due to gravity.
Indicated horse power.
Keel.

Distance from keel to centre of buoyancy.

Distance from keel to centre of gravity.
Distance from keel to metacentre.
Length in water line.

Length between perpendiculars.
Location of the centre of buoyancy.
Location of the centre of gravity.
Length over-all.

Length between perpendiculars.

L.W.L.

«

3 «E

Y

g 0os ¥

Note

Length in water line.

Metacentre.

Revolutions per minute.

Effective (tow rope) horse power.
Revolutions per minute.

Tons of refrigeration.

Shaft horse power.

Draft.

Period of roll, waves, etc.

Speed in knots.

Speed in m./sec.

Water plane coefficient.

Half angle of entrance.
Displacement in cu. m.
Displacement in cu. ft.
Displacement, salt water, in metric tons.
Displacement, salt water, in long tons.
Block coefficient.

Prismatic coefficient.

Location of the centre of buoyancy.
Midship section.

Distinction should be made between short ton (2,000 Ib..
907.2 kg.), long ton (2,240 1b., 1,016 kg.) and metric ton (2,204.6 Ib.,
1,000 kg.). When not otherwise indicated, conversions have been
made to metric ton. For practical reasons they can be regarded as

long tons.

[ xvi]



PREFACE

NTERNATIONAL organizations were created to perform tasks which can be accomplished better
I by joint action amongst nations than by any one of them alone. Among other things, FAO was
created to bring action to bear upon the problems of achieving an equilibrium between an expand-
ing world population on the one hand and, on the other, food production, adequate distribution
and consumption.

The sea contains a renewable food resource which, though known and used by man from earliest
times, has until recently been comparatively neglected and one, moreover, which holds the possibility
of greater development. Because of this, it became the duty of FAO to pay attention to the fishing boat,
the instrument concerned in primary exploitation of food resources of the sea.

The present book—an assembly of papers and discussions presented at FAO’s International Fishing
Boat Congress 1953 in Paris, France, and Miami, U.S.A.—furnishes an example of one of the functions
of an international organization.

It might have been possible for any one of the member-nations of FAO to have arranged for and
carried through this Congress but it is unlikely that any one would have done so. The benefit accrues
to a whole community of nations and their nationals and it would not have been fair to impose the task
on any one nation or to expect it to furnish the driving force. The existence of FAO made this
unnecessary.

The basis for the Congress lay in the heretofore inarticulate feeling on the part of many naval
architects, engineers and fishermen that therc should be improvement in the design and the engineering
of fishing vessels. Much effort had been devoted to design and experiment on large vessels but not
much had been done for the smaller fishing vessels—except by a very few individuals, acting alone,
who were scattered in various parts of the world. Yet more than fifty per cent. of the investment of the
fishing industry is in its floating equipment.

This book is based upon the experience of workers in many parts of the world, on critical discussion,
and the exchange of ideas. It is hoped that it will be useful not only to those who are in the forefront of
practical achievement but also to the many educational institutions where young designers and engineers
are preparing to assume responsible roles in the development of the expanding fishing industry.

The authors of the papers gave freely of their time. Their only compensation is that of knowing they
have madc a significant contribution to development. I feel sure that this will bring satisfaction more
enduring than mere tangible reward.

The thanks of FAO are also duc to the many people who worked for the success of this venture.
It is possible to mention only a few of them. One to be named must be Commander A. C. Hardy,
who first thought of organizing the Congress, who worked so hard to make it a success and who acted
as president of the Paris session. Another is Mr. H. C. Hanson, president of the Miami session, who
presented four papers, attended both sessions and was a most enthusiastic and helpful supporter.

Lastly, our thanks must be given to the Government of France (Ministére de la Marine Marchande)
and the Government of the United States of America (Fish and Wildlife Service). By their generous
invitations, they made possible the meetings in Paris and Miami and their officials did much to help
organize and run the Congress successfully.

D. B. FInNN
Rome, Italy, April, 1955
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INTRODUCTION

HE fishing boats of the world of all types, shapes and sizes, represent the largest single collective

investment in the world’s fishing industry. Upon their efficiency of design and operation depends

the economy of millions of people and the lives of an untold number of fishermen. This book
contains the experience of specialists from most parts of the world in which fishing is carried out, and
it is a symposium of to-day’s knowledge of fishing boat design and construction.

In every part of the world designers attempt to produce the ideal fishing boat; opinions as to what
constitutes the ideal, however, vary considerably, in technical as in other matters. In this book
opinions are presented as they exist, and just as often as they occur. No attempt is made to talk
down to the reader or to tell him what he ought to do.

One of the most important aspects of fishing boat design is the study of hull shape, and there is
no doubt that many designs can be materially improved. For example, by a change in the distribu-
tion of displacement, the same * cubic ** or cargo capacity will be retained and the ships will not be
more expensive to build or operate. The result might be a better and faster boat in both calm and
rough water. Tt will be noticed that the FAO experts stress the importance of the correct selection of
prismatic coefficient; they are of the opinion that much remains to be done before there is general
appreciation of the importance of a sharp bow and full midship-section, for it is really contrary to
commonsense that a sharp forebody should produce a better sea-boat. But . . . the laws of naval
architecture frequently seem to fly in the face of commonsense. The fact, for example, that less ballast
produces a more sea-kindly hull, even if the stability proper decreases, is a case in point. One of the
papers in this book describes an incident when a large wave pooped a trawler and flooded the fore-
deck. Had speed not been reduced on that occasion, but increased as commonsense would appear
to indicate, the investigator would have been drowned and this valuable contribution to FISHING
BoATs oF THE WORLD would not have been available.

Study of the chapters of the book make it very difficult to emphasize any particular contribution.
Those from Japan are valuable by virtue of their detailed nature. For financial reasons it was impos-
sible for a Japanese delegation to attend the meetings and to contribute to the discussion. Japan is
one of the few countries in which the government has thoroughly appreciated the importance of
fishing boat design. There is a large technical staff working on problems connected with it, and there
is even a special tank for testing fishing vessel models. Fishing, of course, is a life blood industry
for Japan.

The American contributions reveal a wealth of detail which is generally unknown and often unappre-
ciated in Europe. They show a brutal honesty typical of the American ‘ open door ”* policy which
never fails to attract admiration and friendship among technicians in other parts of the world.

It is to the discussions generally that 1 would direct the attention of readers. They occupy a large
part of the book and are really full of meat. They prove how much benefit can arise from an inter-
national meeting at its best. They prove how worth while it is to have sessions of a Congress in two
parts of the world; a third and fourth session in the Far East and South America respectively would
have yielded even better results.

It was said many times that the Congress marked a big step forward in fishing boat design, and
this book which records it, is but a milestone on the way to further progress. Much remains to be
done before we can say categorically that fishing boat design as a whole, embracing all types and sizes,
has reached the same technical level as that for other types of ships. Much more experience remains to
be correlated and interpreted and much more to be discovered. One paper clearly shows how much
new knowledge can be obtained from actual measurements of the behaviour of trawlers at sea; such
activities could be well extended to boats of other nations. And it was gratifying to note that several
trawler owners were ready to put units from their fleets at the disposal of anyone interested in research.
Who can pay for such activities? It does not seem possible that FAO can afford it, yet recent losses
among the North European fishing fleet speak eloquently of the need of such research, and the
discussion about American boats in the Safety at Sea chapter confirms it.

[ xix ]
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The speed of technical development which has so affected ordinary ships, whether passenger or
cargo liners, or tramps, has not passed by the fishing vessel, whether she be a large Grand Banks
schooner or a small crude in-shore vessel operating, say, from relatively isolated coastal spots, or
from the shores of one of the under-developed countries which it is part of FAO's task to assist.

While it is true that increasing mechanization means increasing first cost, yet mechanization must
take place if efficient fishing is to be carried out, and this can only be made effective on a rational basis
if there is a full and free interchange of information about the direction in which design is proceeding,
and potential processes for hull construction. For example, it is possible that, within the very near
future, a complete range of standard, quantity-produced, plastic hulls will be available, suitable for
some of the smaller classes of fishing vessels. A drifter trawler with this kind of construction is already
well past the design stage, and its logical propulsive unit is a standardized high-speed oil engine.
Study of the engineering section will indicate that, in general, fishermen in European countries are in
favour of the slow, direct-coupled, direct-reversing oil engine; whilst in the United States there is a
ready acceptance of reduction or reduction-reverse gears for ships of even quite respectable size.
It is true that in the continental countries of Europe a great deal has been done towards the develop-
ment of trawler drive with gear boxes and also with the father-and-son method. But it is evident
that even in such a common fishing type as the trawler there are considerable variations of opinion.
A bridge could and should be thrown between the different techniques, which are merely opposite
ends of an opinion about the same subject.

This book is very modern in the studies which it presents on fishing boat propulsion. There is even
a paper on the free piston gas generator, gasifier and turbine, a type of drive which has already been
applied with success in small warships and in two coasters. This may be a pointer to the future. We
do not take you in this book as far as atomic propulsion, nor indeed would we dare to do so because
most people would agree that, already, the personnel problems in fishing vessels are a sufficient
headache. Nevertheless, on a marine engineering note, it is essential to recall that the first atomic
driven vessel—a submarine—has already made its trials, and we do not know where atomic propul-
sion will take us within the next quarter of a century. If atomic power can be harnessed to some kind
of jet propulsion then it might solve many problems as far as large trawlers are concerned, and it might
also meet the increased demands for electricity. The use of electric fields to attract fish is already being
investigated but practical solutions have not yet been worked out to overcome the high power require-
ments in salt water. Atomic power might provide part of the answer to this problem.

Great credit is due to FAO for having arranged the Congress and for the large amount of work
which members of the Fisheries Division have put into the production of this book. Let us hope that
FAO will realize that what has been done so far is no more than a beginning and that the next step
is to arrange a second Congress. Thus we shall reach the second milestone. After all, world fishing
is world feeding.

A. C. HArDY
London, March 1955
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SOME AMERICAN FISHING LAUNCHES

by

HOWARD 1. CHAPELLE

MALL craft, under 45 ft. (13.7 m.) in length, repre-

sent the largest single investment and the largest

part of the fishing fleets of Canada and the United
States but there has been little technical information
published concerning their hull design, construction and
powering. They provide, however, an interesting study
of the effects of economic factors on commercial boat
design.

The launches have been developed by trial and error
to meet the demands of local conditions which are so
rigid that boats must be efficient to survive. As a type,
they generally represent a very high level of design, but
they can be usefully improved provided that any improve-
ment is based on a working knowledge of the local
economic and physical factors. For example, introduc-
tion of a larger, faster and more highly mechanized boat
will not constitute improvement unless it can produce
greater annual income and more financial security to the
owner, or increase his personal safety. Too often,
attempts to improve a local fishing boat have resulted
only in an uneconomic increase in the costs of building,
equipping, operating and maintaining it.

Small fishing launches do not lend themselves to the
usual mode of academic analysis by mathematical com-
parisons because there is a great range in the hull-forms,
proportions and, in fact, all elements, and of course the
lack of accurate plans creates an almost insurmountable
difficulty. The standards used in large vessel design do
not apply to North American small power craft because
the prismatic coefficient is commonly well below the
lower limits used in large vessels. Model-testing (and the
accumulation of the necessary data) is far too costly for
any individual and there is, at present, no organization
or governmental body in North America with the neces-
sary funds, or the necessary information on the models
that ought to be tested, to undertake investigations on an
effective scale. The small naval craft that have been
tested in model basins are not of the huliforms nor of
the weight-power-speed ratios applicable to small fishing
and commercial craft. Presentation of the results of
model-testing, or of modes of calculation based upon
scientific investigation, must be in compact and simple
form to be of real value because the boat-owner cannot

(1]

afford to pay the small boat designer for extensive
calculations or research.

As the result of such limitations there is much use of
simple approximations and ** short-cuts *’. The margin
between successful design and failure is apparently much
narrower in small boats than in large vessels, so that
slight departures in weight and trim become of great
importance. The recommended range in a coefficient,
for example, may not apply very well to the design of
small launches.

There is very little steel construction of small fishing
launches in North America and little likelihood that there
will be in the near future because the available facilities
for building them are not suitable. But there are plenty
of boat-yards to construct and maintain small wooden
vessels and, where the fisheries will not support a local
yard, fishermen build their own boats.

North American fishing launches have developed
almost entirely from two sources: (1) the old local sailing
boat which has been adapted to motor propulsion.
Some of these are now being replaced because they are
not fast enough for fishermen today: (2) the high-speed
pleasure launch. Fishing launches developed by such
craft are popular—and gaining in numbers—because-they
are very fast, but some are unnecessarily expensive and
even unsafe in heavy weather.

THE GASPE BOAT

An example of a powered fishing boat developed entirely
by slight modifications is an older sailing model, the
Gaspé boat, fig. 1. This craft is used on the northern tip
of the Gaspé Peninsula, Quebec, Canada, known as the
English shore. The popular size is about 35 ft. (10.7 m.)
in length and between 9 and 10 ft. (2.75 to 3.05 m.) in
beam, with a draft of about 3} ft. (1.07 m.). The hulls are
roughly built, without any attempt at a smooth finish,
but are strong and lasting. The planking is either lap-
strake (clench) or caravel; the former seems to be the
most popular. The boats carry a simple schooner rig
—jib, loose-footed foresail and boomed mainsail of the
gaff type—and are powered with a one or two cylinder
heavy duty gasoline engine manufactured in Nova
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Scotia. Most have make-and-break ignition, are manually
started, and give a speed of 5 to 7 knots. The boats
usually stay at sea only for two or three days and have
a record of safety in this area so subject to severe gales.
As they commonly work out of semi-exposed coves or
small harbours they are well designed for beaching. The
usual process is to discharge the stone ballast and haul
the boat up on a grid made of two long spruce logs laid
at right angles to the shore, over which spruce poles
closely spaced are spiked, or pinned, with wooden tree-
nails. An iron bolt is passed through the hole, bow or
stern, in the keel and a hauling line is secured to the ends
of the bolt or pin. A truck is often used to do the hauling
but in some places the old capstan or crab is still in use.
No cradle or other support is used and the operation is
rapid. The spruce-hole grids are still used in some ports
where the Government has furnished breakwaters.

The similar boats used by the French Canadian fisher-
men on the Bay Chaleur side of the Gaspé Peninsula
have more rake to the ends and their midsections show
some hollow at the garboards, combined with a rather
low and hard bilge. The topsides flare a good deal. They
range from 32 to 45 ft. (9.75 to 13.7 m.) in length, and
work from harbours fitted with breakwaters and are not
often hauled out on grids. They are lap-strake planked,
have engines similar to those used in the boats on the
English Shore, are worked in the same manner and do
long-line and some net fishing.

Nearly all are designed as sailing craft but have been
converted to power by adding a wide sternpost to the
original and cutting an aperture as shown in fig. 1.

Power boats have been built on this general model
although they retain a small schooner rig. All the boats
are inexpensively built. The steam-bent frames are often
saplings run twice through the saw so that they have
flitch-edges, and the hulls, built of locally grown wood
(spruce, birch, larch), are iron-fastened. No floor timbers
are used, the heels of the frames being nailed to the top
of the keel where they butt at the centreline of the hull.
There are usually two berths and a small stove in the
forecastle. The foresail has no boom, lug-fashion, and
the rigging is of the simplest nature but the boats are
most seaworthy and safe.

Gaspé boats are economical to operate, and adequate
for their work. An improvement in design would be to
lengthen the run to obtain greater speed under power.
A lighter engine of greater power would also be an
advantage. Retention of the sailing rig, for the present,
seems desirable as the cost of fuel is high.

The Gaspé boat, with these modifications, would be
well suited for fisheries in primitive areas, such as the
coast of northern Labrador, in which case the possible
installation of a lightweight air-cooled manual-starting
diesel of, say, 15 h.p., might be examined. The engine
used now is simple and reliable but is heavy and has
high fuel consumption. The installation is often poorly
done and there is sometimes danger of gasoline explosion.

Under the auspices of the Canadian Government,
through a loan system, some Gaspé fishermen are obtain-
ing diesel-powered long-liners 55 ft. (16.8 m.) long (built
on the Nova Scotian Cape Island model), having a speed
of between 10 and 12 knots. The boats are capable of
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making more trips during the season and fishing at
greater distances from the home port. But there are
scanty facilities for hauling and repairing craft of the
long-liner size. The larger capital investment required,
and the greater cost of operation and maintenance may
make such craft unprofitable, especially if the price of
fish drops.

The Provincial Government has built some fish
freezing and storing plants on the Gaspé Peninsula, a
most important first step in the improvement of un-
developed or primitive areas. The improvement of trans-
portation methods is next and then should come the
efforts to improve the existing type of fishing boat.
Caution should be exercised in introducing new and
larger or more highly mechanized craft, for their capital
and running costs might cancel all advantages and a fall
in fish prices might be dangerous to the economy of the
area.

THE CAPE ISLAND BOAT

The Cape Island boat is the most popular fishing launch
in Nova Scotia and New Brunswick, Canada, and in
eastern New England, U.S.A., where it is called the
Jonesport Boat. The date and place of origin of the type
are uncertain but it was clearly copied from an early form
of high-speed motorboat. It has a very long, fine entrance
and an equally long and flat run, with the greatest beam
of the loadwaterline well abaft midships. On the north
coast of New Brunswick, it has a canoe or cruiser stern
and is very flat underneath. Elsewhere, it is square-
sterned and the wide, flat transom is either plumb or
rakes forward slightly at the top. The sternpost is well
under the boat and is planked up, schooner-fashion,
though the New England boats often have skegs, without
much departure otherwise in the lines. In Nova Scotia
the boats have their forefoot cut away, fig. 2, to allow
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them to run upon a steep shore, end on, and unload
where no wharf exists and there is no surge on the beach.
The basic lines of the Cape Island model are shown in
fig. 2. They are commonly between 35 and 45 ft. (10.7 to
13.7 m.) long, 10 to 12 ft. (3.05 to 3.66 m.) beam, and
draw light 2} to 4 ft. (0.69 to 1.22 m.). Some heavily
powered boats are reported to have speeds up to 17 to
18 knots per hour in smooth water.

The boats are light, the frames being of ash or oak,
wide and thin in cross-section and very closely spaced.
The planking is white pine or white cedar and is rarely
more than 1} in. (32 mm.) thick before finishing. The
keels are rectangular in cross-section and rabbeted. At
the sternpost there is often weakness; the turn of the
tuck becomes so quick that a frame cannot be bent
sharply enough, so shaped chocks are set up on the keel
and the frames let into their tops. The horn timber is
often merely bolted on top of the wide, short sternpost.
In some boats, to strengthen the stern, there is a sort of
A-frame laid flat on the frames, with its apex kneed to
the transom. The heels of the arms run well forward of
the sternpost, on the flat of the run outboard, and are
fastened to each frame, with a cross-piece laid over the
arms and drifted to them and to the top of the horn
timber, directly over the short sternpost. Another
construction employs a sternpest with deadwood inboard
of it, to which the horn timber is drifted in the same
manner as the horn timber of a wooden fishing schooner
is fastened.

Forward is a low trunk, or a raised fore deck with a
trunk mounted on it. Here is the cuddy which contains
two to four berths, a galley, a provision locker and, in
some large boats, a toilet. Abaft the cuddy is the steers-
man’s position, sometimes semi-enclosed. Many boats
have engines farther forward than in the example. They
usually have a light, high-speed car motor, but some have
marine engines. The motor is in an engine box in the
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cockpit with the battery. Fuel tanks are placed at either
end of the hull. The cockpit often extends to the extreme
stern, or there is a short stern deck as in the example,
which is unusual in having a cockpit coaming, whereas
most boats have only a narrow covering-board along the
sides. The cockpit sole and ceiling are often caulked,
and the sides are usually strengthened by a cross-timber
laid athwartship over the keel, and knees are secured
to the ends of this against the sides. In fig. 2 the knees
were located near Station 13.

The Cape Island boat and its counterpart in New
England, the Jonesport boat, have replaced the older
fishing launches which were usually modifications of old
sailing boats, slow under power but safe and seaworthy.
The high speed of the Cape Island model is a great
attraction to fishermen and has led to the introduction
of a 55 ft. (16.8 m.) standard design of long-liner which
can go 60 and 70 miles to sea. Boats of cthis model have
been built to 57 ft. (17.4 m.) length.

Hardly a season passes in which there are not fatalities
in this class of fishing launch although the men using
them are among the most skilled North American
boatmen. Inquiry has led to the conclusion that accidents
are due to the hull design, the large cockpit and, in a
few instances, to structural failure. The faults are
obvious. The long sharp bow, combined with a broad,
flat stern and shallow body, produces a hull that will
broach on a heavy following sea. There is no bearing
forward and, if the wide stern is thrown out of water,
capsizing results. For instance, on the Nova Scotian
South Shore two years ago a boat was capsized in tide
rip, and another boat, returning from a sport fishing
trip, approached a pier during a heavy rain and suddenly
capsized when the passengers crowded forward.

Knowing the weaknesses of the model, the fishermen
take care to load the boat aft, but this may produce a
danger due to the cockpit. Low freeboard being a
desirable feature in a fishing launch, the boats, when
loaded, are very low aft and in a following sea they are
easily swamped. In a gale the boats must heave-to under
motor and, perhaps, a small riding sail set on a short
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mast placed well aft. If this is not done soon enough,
disaster may occur.

The long stern abaft the sternpost is not very strong so
no load is placed there. In any case it is liable to pound
under certain conditions and is a source of weakness.
The builders and fishermen recognize the faults of the
boat far more than do some who have praised it in print,
but there has been no effort made to produce a safer
launch for open sea fishing. The present model would
have to be altered radically to produce a really safe
launch and fishermen would object to any loss of speed.
The cruiser stern used in New Brunswick is an improve-
ment over the square-sterned model, but it is also too
fine forward, and increasing the bearing forward would
result in a slower hull.

A completely new form of launch, fast yet seaworthy,
is wanted, and the only one of this description now in
use is

THE SEABRIGHT SKIFF

This is a development of an old sailing beach boat which
is now in use off the New Jersey, U.S.A., coast. The
skiffs range from 20 to 40 ft. (6.1 to 12.2 m.) in length and,
when heavily powered, can run at speeds up to 21 knots.
The boats working off the beaches were usually com-
pletely open, with their engine housed in a box aft of
amidships. The boat shown in fig. 3 was built for beach
work and had a four-cylinder automobile engine of an
obsolete make that gave her a running speed of about
11 knots when light.

Skiffs are lap strake planked, with steam-bent frames.
The bottom is flat and narrow, made of three to five
plank of spruce or yellow pine cleated together between
the bent frames with oak battens. In the example these
were 1} x 3 in. (32 x 76 mm.) oak, not shown in the
plan. They are lightly but strongly built. The peculiar
form of the stern, with its reverse chine in the tuck, was
used in the early sailing model and has been retained
because it produces a steady-steering boat. Another
advantage is that the boat can be pumped by the
helmsman, the skiffs being often operated by one man.
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Older power skiffs had the short sternpost at the transom,
as in the sailing model, but the sternpost has been moved
forward to produce greater speed. However, the pro-
jection of the transom abaft the post is not great and the
horn timber and transom knee are one in most boats.
The post is often a massive cedar knee. The boat shown
in fig. 3 has some rocker in the bottom, but in many
skiffs there is none. Large skiffs are often decked and
have trunk cabins. During the prohibition period in
the United States, the skiff became very popular with
liquor smugglers and many very large, fast and capacious
ones were built.

The Seabright skiff is less expensive to build than the
Cape Island model, is just as fast or faster for a given
power, and is far safer. Proportions of beam and depth
to length need not be those shown in the example; they
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width than is actually the case. It is one of the least ex-
pensive launches and is suitable for fishing shallow,
semi-protected waters. Experience has shown that a wide
beam is undesirable if speed is wanted and, as the speed
is increased, the amount of rocker must be decreased
to obtain the best results. It also appears important
to make the chine profile straight, toward the ends of
the hull, as in the example shown here. The models
in use are up to about 50 ft. (15.3 m.) in length. They
venture to sea in good weather but they are not good
boats in open water as they pound heavily in a rough
sea. But in sheltered waters they are superior boats and
most economical to build.

Sharpies are usually powered with one- or two-cylinder
marine engines, 3 to 9 h.p., which give them speeds
ranging from S to 7 knots. With an automobile engine,
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are often proportionately wider and deeper and the boats
are very lively in a sea, the price paid for their otherwise
fine qualities.

THE SHARPIE LAUNCH

In the United States there are a number of flat-bottom
launches used in shoal and relatively protected waters,
such as rivers, lakes and bays. The Sharpie is one, and
is used on Long Island Sound and the rivers emptying
into it, the Mississippi river, and on the Chesapeake,
particularly in the crab fisheries. There is much variety
of the model but, in the main, construction is standard.
Fig. 4 represents a small Chesapeake Sharpie launch
not much different from that used on Long Island Sound.
It is like a flat-bottom rowing skiff except that the transom
is slightly immersed and the fore-and-aft rocker of the
bottom is slight. The beam is usually small on the
bottom, the flare giving the appearance of greater
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large skiffs will run at speeds in excess of 17 knots in
smooth water.

The usual construction is that employed in a rowing
skiff. The sides are bent around moulds placed bottom
up. A bent plank-keelson is laid down and the bottom
plank is laid on athwartship. The stems are usually in
two parts, an inner piece, or liner, to which the sides are
nailed and a cutwater added afterwards, to cover the
ends of the side planks. The side frames are no more
than cleats set on edge, wide at the head to support the
side deck, no deckbeams being required along the run of
the cockpit coaming. Stiffness in the open hull is obtained
by the use of bulkheads, one at bow and one at the stern,
with a deep floor formed of a wide plank on edge
amidships or, as an alternative, one or more thwarts.
Large boats have a cross floor at each end of the engine
bearers, with the ends kneed to the sides. The con-
struction is plainly shown in fig. 4.
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As building costs must be kept down it is common to
have the propeller shaft alongside the skeg rather than
passed through it. The side position not only avoids
the labour of boring the shaft hole but also simplifies
the aligning of the shaft and its installation. The stern
bearing is through-bolted to the side of the skeg and
usually has a rubber bushing, water-lubricated. The
stuffing box is inside the hull, mounted on a block. This
places the shaft and engine slightly off the centre line
of the hull and it is usual to put the shaft on the side
opposite to which the propeller turns. The effect of the
off-centre position of the engine on transverse trim
cannot be observed, the weight of the battery probably
being used to' counteract such influence in the narrow
skiffs.
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engines of the industrial type and these are now being
used in launches under 25 ft. (7.6 m.) in length.

THE SCOW OR GARVEY

Another variety of flat-bottom fishing launch is the
Scow or Garvey which is extensively used in United
States, in southern New Jersey, along the Atlantic coast
of Maryland and Virginia and, to a slight extent, in the
lower end of the Chesapeake Bay. The Garvey was
long popular in southern New Jersey as a sailing fishing
boat for use on bays and streams. When engines of low
cost became available, the sailing Garvey was converted
to a motor boat by deepening the stern to give a flatter
run. The result was an inexpensive and useful launch
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Some launches work in very grassy waters and,.to
prevent weed from fouling the propeller and shaft, are
fitted with * weedless * propellers, the shaft alongside
the skeg, from bottom to stern bearing and the propeller
hub, being enclosed in loosely-fitting steam hose. The
hose revolves with the shaft until it gathers weed, then
it will stop and the weed will be torn away by the wake.
During this operation the hose revolves in the opposite
direction of the shaft. The launches used in the crab
fisheries usually have the skeg carried forward as an
outside keel to the stem. This enables the launch to
run unattended in a straight line at low speed, in spite
of a moderate side wind, which is necessary in trot-line
fishing for crabs, as practiced on the Chesapeake. The
example shown has an unusually shallow keel; in most
launches the keel is nearly 6 in. (153 mm.) deep at its
shallowest part.

Skiffs can be driven by small air-cooled gasoline

SCALE In rEET
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of greater carrying capacity than the Sharpie and,
perhaps, less costly to build. Fig. 5 shows an example
of a fishing Garvey from New Jersey. The construction
is the same as in a Sharpie, except for the stem. The boats
use a variety of engines, ranging from one-cylinder
marine motors to high-speed automobile engines and
the Garvey, with a proper chine profile and enough
power, is a very fast launch in smooth water. Although
not suited for use in open water, it is not uncommon for
them to be used alongshore outside the Maryland
beaches. When designed for the purpose they can be
beached in moderate weather.

The skeg is often not bored for the propeller shaft and
tunnel sterns are much used. In a fast Garvey the chine
profile is nearly straight from the end of the fore rake
to the transom and, when the boat-is at rest, it is nearly
parallel to the waterline. The boat shown in fig. 5 had
an old four-cylinder automobile engine and ran about
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9 knots with the throttle about two-thirds open. Even
the larger boats, which are about 35 ft. (10.7 m.) in
length rarely draw more than 2 ft. (0.6 m.) at the skeg.
The bottom is commonly planked athwartship, but a
few boats are framed out and have the bottom plank
run lengthwise. As far as can be determined, the cross-
planking does not affect the speed and is the strongest
and by far the most inexpensive mode of construction.
Large Garveys are fitted with cabin trunks and steering
shelters. In New Jersey and Maryland the launches are

SOME AMERICAN FISHING LAUNCHES

marine engines of 3 to 5 h.p. seem to be common. The
centre ‘* dividing board > has extensions that can be fitted
to form almost a complete bulkhead to the height of the
deck at sides. The boats seem to be almost standard in
dimensions and fittings, although the position of the
bulkheads varies with the make and size of engine
installed. Some boats have been fitted with a thrust
bearing between the stuffing box and the engine to
allow a fabric type flexible coupling to be used, presum-
ably to make a smoother running boat. No stern bearing
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used in oyster and clam fisheries, as offal boats and for
tending the fish traps.

BEACH LANDING SCOW OR GARVEY FOR
TRAPFISHING

Fig. 6 shows a motor Scow or Garvey used for beaching,
a standard boat at the lower end of the Chesapeake,
near Hampton Roads. It is used to tend fish traps and
does not run great distances. Trap boats must be able
to land in quite a heavy surf as the beaches from which
they operate are exposed to the full sweep of the wind
for almost the entire length of the bay so they are very
heavily built with much flare and sheer. The most
curious feature is the crude retractable propeller shaft.
The lift rod of the shaft serves as the strut and has a pin
through it—above the pipe flange in the keelson—which
not only serves as a stop but also ensures realignment
when the shaft is lowered into operating position. Fig. 6
should be sufficiently complete to show how it is arranged
and operated. Obviously the arrangement would be
unsatisfactory at great speed but the boats have small
motors and run between 5 and 6 knots. Single-cylinder
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was visible on any boat inspected, though one owner
stated he had a flax packing inside the plate on the skeg.
The bearing on the lift rod was bronze-bushed.

USE OF V-BOTTOMS

The power Garvey has spread rapidly along the coast of
Maryland and has reached into Virginia at Chincoteague
Island where:the boats are sometimes built with a V-
bottom of very moderate deadrise, but the most common
design has a slight V, formed only in the fore rake near
the waterline. The bottom is covered with thick plank
for a couple of feet each way from the fore-end of the
waterline, then a shallow V is dubbed into the plank.
A popular size is between 28 and 30 ft. (8.55 to 9.15 m.)
length with a beam of 6 to 74 ft. (1.83 to 2.3 m.).
Tunnel sterns are becoming common. The usual
arrangement is to have a steering shelter aft, with the
engine box just forward, and an open cockpit from
engine box to the fore rake, where a short fore deck is
placed. The launches are cheaper and easier to build
than the V-bottom types now in use in that area.

One of the reasons for the adoption of the V-bottom
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along the Atlantic coast is its use in pleasure boats,
which brings it to the attention of fishermen in areas
where, otherwise, it would remain unknown.

There is probably no model in which the economic
factor is more generally misunderstood than that of the
V-bottom. It is usual to assume that the use of straight
lines in the body plan of a V-bottom wooden boat
indicates an inexpensive hull to build. This is incorrect.
The V-bottom is economical to build only when the
bottom plank is laid at an angle to the keel, as in the
Chesapeake Bay Sharpie. In the V-bottom, the frame
must be made up of five pieces, the floor timber, two-
bottom futtocks and the topside timbers, and these
must usually be kneed or bracketed at the chines, so
they require more labour to form than does a steam-bent
frame of three members. A framed V-bottom is about
as costly to form as a sawn-frame round-bottom boat,
in material and labour.

It is sometimes stated that ‘‘cross ™ planking adds
to the resistance in driving the hull, which may be true
in theory but not in practice. It is so insignificant that
it can be overcome with slight variation in engine
revolutions as experiments in two launches showed.

Another advantage of the Chesapeake Bay mode of
construction is that it gives greater freedom in the shape
of the chines. The problems of design in the use of the
V-bottom at moderate speed-lengths ratios have not been
explored in model-testing, but in some tests the chines,
in profile, have been carried high forward as in the high-
speed planing model of V-bottom. There are practical
reasons for suspecting that a different chine profile
forward is required in the lower speed-length ratios, and
that the high chines usually cause full bow lines and,
therefore, too great an angle of attack forward. This is
particularly the case when the cross-sections forward
are made up of straight, or nearly straight, lines from
rabbet to chines. It seems reasonable to hope that model
testing of a variety of these hull-forms might show that
a V-bottom could be designed to drive as easily and
efficiently at moderate speeds as a round bottom, and a
number of experiments with full-size launches of com-
parable designs have been undertaken which seem to
indicate this to be so. It is obvious, of course, that
minute differences indicated in model tests would be of
no practical importance in full-sized craft, where slight
departures in lines or in the efficiency of the engines,
or propellers, might make a far greater difference in
observable performance.

One reason why V-bottom boats intended for relative
low speed-length ratios have had high chines forward is
that it is easier to plank when the bottom is laid length-
wise the hull. With a low chine forward and length-
wise planking there is often an excessive twist in the
fore ends of the lower plank and the upper planking of
the bottom runs off to feather-edges on the chines.

There are many variations of the model in use on the
Chesapeake and to the southward, but the basic problems
of V-bottom design can be shown by the use of three
examples. Fig. 7 shows the lines of a V-bottom fishing
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launch from lower Chesapeake Bay. This boat is of
moderate speed and must be seaworthy enough to
withstand the vicious, short steep sea of the lower Bay.
It is built almost entirely of southern pine, oak being used
only for a rubbing shoe on the keel and for the inner
stem, outer outwater, sternpost and shoe on the keel,
and for the inner stem, outer outwater, sternpost and
the topside frames. The boat has very low chines for-
ward so that, when loaded, the chines show only at the
extreme stern. The sides increase in flare sharply at the
bow to their maximum and this continues with no real
change to the stern. The rise of bottom is moderate
and carried well aft by means of a reverse curve in the
rabbet as the stern is approached, becoming flat over
the propeller, across from chine to chine, which is
thought to prevent squatting at full speed. The favoured
stern is round, but boats are built with square transoms.
The arrangement shown in fig. 7 is for a combination
launch that can be used for crabbing, oystering and
fishing and for light freighting as well.

Almost the same in form, but with greater rise to the
bottom, are the noted Hatteras boats used for fishing
the notoriously rough water area. Examination of the
boats show that they are usually sharper forward,
having a cross-section a few feet abaft the bow that is a
straight-sided V from rabbet to sheer, and the chine is
faired into this. The stern is formed much like that of
the boat shown in fig., 7 but with a slight reverse in the
rabbet. The chines are submerged and the forebody,
viewed from ahead, appears noticeably hollow at the
load waterline, due to the V-section just mentioned.
The boats are usually planked lengthwise on the bottom
and, powered by car engines, have a top speed of about
104 knots.

Boats of the model shown in fig. 7 run very cleanly
at 7 to 9 knots but begin to settle aft if driven faster.
It is not uncommon to find these boats much over-
powered and driven too fast, and to overcome the
resulting “ squatting ™ or settling aft, “ squatboards ™
have been added. These are flat wooden fins or planes
placed at and nearly parallel to the waterline under and
abaft the stern, to hold the stern up when the boat is
driven hard. The fins are usually braced by a pair of
iron rods from the quarters, or may be chocked to the
bottom, with their fore edges faired into the bottom
of the boat over the propeller.

HOOPER ISLAND LAUNCHES

Fig. 8 shows the lines and much construction details of
a popular style of crabbing and oyster-tonging launch
found -in the middle portion of Chesapeake. Bay. It is
an “old style ” launch which is no longer being built
but is still quite prevalent. It first appeared about 1905
and was a copy of a local racing motorboat, the half-
model of which is now in the National Museum at
Washington, D.C. This racer, in turn, was apparently
inspired by a design for the Dolphin, published in the
American yachting magazine Rudder about 1903. The
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Dolphin and the Chesapeake Bay racer, as well as the
subsequent fishing launches, were modelled with dead
straight lines for the chines in profile and it was intended
that the chines and the line of flotation should coincide.
The hull-forms were basically the same, the * double-
wedge ”, in which the greatest draft at the rabbet
was at or very near the heel of the stem, from which the
rabbet ran up fair and finally straight to the waterline
at the transom. In plan view, the boat was all bow,
the greatest beam being at the transom or nearly that
far aft. From this extreme form, the model used was
gradually changed until it developed into the form
illustrated in fig. 8. This style was usually narrow, with

a beam of about one-fifth the overall length, or even a
little less. The greatest depth of the rabbet was finally
about one-fifth the overall length from the stem and the
greatest beam about seven-twelfths the length from the
stem at the chine but slightly forward of amidships at
sheer. These boats, curiously enough, were found very
satisfactory in the short steep sea of the Bay and were
also useful in cabbing with a trot-line, as they ran
straight unattended. The peculiar stern was favoured
for many years by oyster tongers, as a man could work
over the stern with safety without the quarters of the
boat rocking the tongs.

The narrow beam remained popular as long as the
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boats used only small marine engines of low power
but when automobile engines became common, the
beam was increased. With small power, the narrow
boats ran fast; one of 25 ft. (7.6 m.) length, and 4 ft. 2 in.
(1.27 m.) beam, made 13 knots with a single cylinder
engine rated 7 h.p.

The effect of the straight chine on the lines can be
seen in the example of the type. A buttock line 18 in.
(0.456 m.) out has been projected to show the low angle
of attack of the bottom along the chine, in spite of the
straight-line sections. It is very noticeable that these
old launches run very cleanly and show a fine turn of
speed with moderate power. In the boat shown, capable
of a speed of about 12.2 knots with her six-cylinder
automobile engine, she lifts forward at between 8.7
and 9.6 knots per hour. At full speed she squats slightly.
The owner uses her in the open Bay for winter tonging
and considers her a far better sea boat than his larger
and more modern launch.

The drawing shows the appearance of the bottom
planked. The bow is staved up with thick plank bevelled
on tte inside, where each piece bears on chine and
rabbet. After all is in place, it is dubbed off smooth
with adze and planed. The angle at which the bottom
plank stands to the keel is determined by trial, so that
the slight twist necessary can be worked in; in some
instances it can almost be eliminated. With any form
of round stern, it is usual to fan the plank at the stern.

It is apparent that the bottom, laid in this manner,
furnishes no support to the long keel, so strongbacks
are worked into the hull, consisting of a heavy timber
running square across the boat, inside, from chine to
chine. Due to the amount of deadrise, the timber can
be secured to the keel only through heavy chocks resting
on top of the keel member. The ends of the cross-
timber or strongback are kneed to each side of the hull.
There are usually at least two of these in a boat, one at
the after bulkhead of the cuddy and one at the fore end
of the engine, and many boats have two at the engine
(as in the example) with only the fore one kneed to the
sides, the one aft being a mere floor-timber used to
support the fore ends of the engine beds or -bearers.
The ends of this floor-timber are merely pinned to the
chine logs. Some boats have a similar floor-timber at
tke after end of the skeg.

The bottom planking is not caulked but is fitted with
the inner edge of the seams tight and payed with seam-
compound, before the hull is painted. A common
feature is the stern-bearing, made of an oak cleat, which
contains a rubber bushing made of a length of steam-
hose. This sockets an inch or so into the shaft hole of
the skeg, the shaft hole having been reamed out for the
purpose. The after end of the hose is split, and the tabs
formed bent down and tacked to the after face of the
oak cleat with copper tacks. A hole is bored athwart
the shaft hole in the skeg, just forward of the rubber
hose, and the result is a very inexpensive water-lubricated
rubber stern bearing, which lasts for years.

The round stern is built with an upper and lower
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frame and vertical staving. The top frame is sometimes
padded up to the crown of the deck and faced off with a
steam-bent moulding, as in the example, otherwise the
deck comes down flat around the stern. The stem is
made of an inner member and a cutwater, sharpie
fashion. The keel member is really a keelson, being
wholly inside the boat, and is hewn in a single length
from a curved tree to profile. The skeg and the keel are
then bolted to the keelson, so that no rabbet for the
bottom plank is required. In some boats the keelson is
brought to the outwater and a rabbet cut across it for the
bow. staving, then the projecting end is dubbed off with
the staving which allows a curved rabbet to be formed
in appearance between the chines and the keel. The wale
is of a thicker plank than the sides but around the stern
it is made of very short vertical staving, or blocks,
nailed to the stern frame at deck level. Raised fore
decks are very rare in Chesapeake launches, the trunk
cabin being preferred.

From the drawing and description, it will be seen that
the Chesapeake manner of building avoids a complete
framing system and spiling of the bottom plank is not
required. The round stern was estimated to add £110
(U.S.$300) to the cost of a launch in 1949.

The availability of powerful light gasoline engines at
low cost caused changes in this style of launch, the beam
being increased and the depth of hull, or amount of
deadrise in the bottom, lessened. The builders also made
the topsides curved in frame and the curved, vertical
transom of the yacht also became popular. Fig. 9 shows
an example of a modern version of the Hooper Island
launch of the smaller size, which are built in lengths
from 20 to about 55 ft. (6.1 to 16.8 m.). The boat shown
was fitted with a low-cost automobile engine which
drove the launch at 21.8 knots. At this speed she was
running with her stem raised and without much settling
aft.

PILOT HOUSES AND STEERING SHELTERS

In recent years, in the United States, most types of
fishing launches have had pilot houses or semi-enclosed
steering positions fitted. In the larger boats, the wholly
enclosed pilot-house can be justified but in the smaller
launches it is very doubtful if these serve a useful purpose.
Their windows soon salt up in a fresh breeze and must
be lowered so the helmsman has little real protection.
But the real objection to half-houses or semi-enclosed
steering shelters is the false sense of security they
apparently give, which leads to large cabin companion-
ways without proper coamings. Hence, if the sea breaks
into the cockpit, it is not uncommon for a launch to
swamp by the filling of the cuddy or cabin. Some
launches, due to large semi-enclosed shelters, are top
heavy and can be blown over. Accidents of this kind are
on record. Shelter for the helmsman is admittedly
desirable in boats working during cald weather and
might be obtained, in small launches with cuddys, in the
manner used in many Hooper Island launches and in
some New England boats. It consists of a trunk over the
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companionway high enough to permit the helmsman to
stand in the hatch, or to sit there if the boat is small,
and steer. Windows, to open outward, are fitted to
the trunk. With a wheel or steering lever, or yoke lines,
steering in the companionway is readily possible and it is
made comfortable if the cuddy has a heater in it. The
small trunk steering shelter produces no dangerous
windage, leaves the cockpit clear and does not naturally
lead to a lack of a coaming in the companionway door.

SAFETY PROBLEMS

One of the gravest dangers in most fishing launches in
North America is gasoline explosions, caused by leaks
in the fuel tank or piping. This has been a very common
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SOME AMERICAN FISHING LAUNCHES

ENGINES

The powering of fishing launches is an almost unexplored
field. Among the launches of Canada and the United
States, only a small proportion have engines built for
marine use, the rest having car engines.

An automobile engine is not designed for constant
load, so lubrication and cooling troubles often occur,
and while they are inefficient when propelling a boat at
low speed (and also wiring and ignition are not water-
proof under marine conditions), fishermen will use them
because they are cheap to buy in comparison with the
marine engine of approximately the same weight and
rated power. The motor-car engine is often *‘ converted
by adding a marine water pump and installing the
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cause of loss of both boats and crews and the carelessness
with which fuel tanks, piping and electrical wiring are
installed is amazing. More accidents would occur were
that most engines and tanks are not enclosed in unventi-
lated spaces. A common cause of fuel leakage is the
absence of coils or other flexible units in the piping, which
allows vibration to fracture the fuel lines. The widespread
use of automobile engines has led to carelessness about
carburretor leakage and the ignition wiring on the
engines is often improper for use in a boat; grounding,
shorting and sparking may cause trouble. Many
batteries are badly secured and protected and cables are
exposed to blows or fouling with fishing gear. It is
comparatively rare to find a fishing launch fitted with
bilge-blowers even when the engine is enclosed under
deck. Many have no fire extinguishing equipment, life-
belts or flares aboard. With the increase in mechaniza-
tion, it will be necessary to educate fishermen in safety
requirements.

Fig. 9

(]

engine in a boat with a fresh-water cooling system con-
sisting of an expansion tank and a cooling grid, or pipe,
outboard along the keel rabbet. The. engine having a
fresh-water cooling system lasts well if operation is
fairly constant with no prolonged lay-ups. Tongers and
crab-fishermen often work close to home and run slowly
in the morning, while they get their gear ready, and then
run slowly home while they clean up. About the only
time the boat is operated at top speed is on some pleasure
trip. Automobile engines are attractive because they are
readily maintained, parts and maintenance skill being
available in any village and town and even if the engine
lasts only three seasonms, it is considered inexpensive
power.

There is little likelihood of many small diesels being
used in the United States fishing launches as the cost is
prohibitive compared with the automobile motor. The
diesel would be highly satisfactory in the large launches
working well offshore but, in all small craft, the diesels
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suitable would be those that could be manually started,
should the electrical system fail.

Boats, such as the Dory and Sharpie models, are using
outboard motors. The boats are often fitted with wells
inboard, in which a large outboard engine of 5to 15 h.p.
is mounted. Some boats have the wells forward, so are
propelled in the * tractor™ manner. The outboard
motors now on the market are not designed for long,
steady operation, nor for use in heavy boats. Moreover,
the casings of the shaft gearing are aluminium alloy,
subject to corrosion when left exposed to salt water,
and it is reasonable to expect that the use of outboard
motors in commercial fishing boats will not be wide-
spread until they are designed for long operation in
heavy-duty craft.

CONCLUSIONS

It is very dangerous to expect perfection in a small
fishing boat, and it is often noticeable that naval architects
when discussing small craft, make much of some minor
variation in engineering efficiency which cannot be
significant in the finished boats. Engineering must be
judged by what is needed and what can be afforded. It is
easy and popular to overdo mechanization and produce
too complicated a boat for the work of fishing. This has
become apparent in some small draggers, for instance,
whose operations are reduced by the need of laying up
while some equipment or fitting is repaired by factory
representatives.

Sail should not be ejected from fishing boats by fiat of
the naval architect and engineer. There are still many
areas in the world—in North America for instance--
where fuel for gasoline or diesel engines is very expensive,
or where the skill and facilities to maintain engines of
any kind, are lacking, and where the climate or working
conditions are very hard on machinery. It might be
more progressive, in such areas, to improve the sailing
craft than to motorize, for the latter may merely increase
the cost of fishing without producing one cent more
income to the fishermen.

The average fishing launch costs too much in propor-
tion to the income she produces over a period of years.
A cause is building with unnecessarily expensive materials
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and construction methods based on a false opinion of
what ** good construction > is in fishing boats. It has
led to launches being built more to yacht standard than
to commercial requirements. An example is to insist
upon letting the heels of steam-bent frames into the
keel, when floor-timbers are called for in the plans.
Excessive fuel cost is common through all fishing fleets
because there is too much emphasis on high speed which
leads to over-powering. The theory that the increased
number of fishing trips possible with high-speed boats
makes for greater income for the fisherman ignores
practical considerations. It supposes that the speed is
actually used to and from fishing and assumes that it is
possible to catch more fish annually, a not infallible rule.
The record shows that the excessive number of break-
downs, after a short period of intensive operation, has
usually prevented the fast fishing boat from performing
as expected. High speed adds to the cost of boat,
operation and maintenance, and profitable working
of the boat depends largely on a high price for fish.
Once the price breaks below an accepted normal, the
fast boats quickly become uneconomic to operate.

For fishing launches the most useful range of speed is
between 9 and 11 knots which will meet the practical
requirements for almost any fishery. In fact, the launches
that reach 8 knots are generally very satisfactory. Fisher-
men need to be convinced that their demands for speeds
of 13 to I8 knots are, practically, a waste of money.

Cost of fittings* aboard launches at present is very
small, although some larger boats have ship-to-shore
telephone and other devices installed. It would be a good
rule to scrutinize such devices to be certain that they
will actually aid in finding and catching fish, or in
meeting market fluctuations. Widesprecad complaints
of the alleged misuse of communication systems raises
the question of how much real use they arc in fishing.

Finally, problems surrounding the improvement of
small fishing craft are not simply those of technical
improvement and are rarely to be settled on engineering
and design functions, except as far as safety at sea is
concerned. The work of a naval architect goes far
beyond the boat alone, for the result of his labours must
lead to more profitable operation by fishermen.



PACIFIC GILLNETTERS

by
H. C. HANSON

ILLNET fishing takes place on the Pacific Coast

of North America from central California to

Oregon, Washington, British Columbia and Alaska.
Gillnetters are particularly numerous in the many inlets
in British Columbia where they catch a substantial
amount of fish.

Diagram of pro-
per gear for glil-
net fishing.
[Drawn by O. E.
Shostrom, Cour-
tesy of National
Canners' Asse-
ciation, Seattle.}

CeRTED SiwET BUeY SECTIoN OF GILLNEY dgwive
Fig. 10

Fig. 12

Most gillnets are fished from boats drifting with the
tide and the nets may be either on the surface or along
the bottom. They may also be fished from the shore or
between posts or buoys. The nets, fig. 10, are made of
fine linen thread twine, of 5 to 10 in. (12.5 to 25 c¢cm.)
mesh for salmon. They are often up to 900 ft. (275 m.)
long, or even 1,500 fi. @ 0 m.), and are from 14 to 20 ft.
(4.3 to 6.1 m.) deep. Fine threads and muddy waters
improve the efficiency and where the water is clear,
fishing is usually done at night.

Gillnetters developed from small handlining craft of
28 to 32 ft. (8.5 to 9.8 m.) in length, operated first by oars
and sail, then by gasoline engines. This development was
recently repeated in Alaska, where fishing with motors
had been prohibited. As soon as permission was given,

[13]
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in 1951, the Bristol Bay fishery began to adopt motors
and completed the change-over in two years.

Fig. 11 shows the original rowing craft formerly used
on the Columbia river and other areas on the Pacific
Coast and fig. 12 shows a similar vessel, with sail added.
They were double-ended and had a fair deadrise. The
original vessels used in the Bristol Bay fisheries, fig. 13,
had a comparatively flat deadrise because of the shallower
water, but otherwise they were almost identical to the
Columbia River type shown in fig. 14. The boats with
sail had large and cumbersome centreboards.
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Fig. 15

Fig. 16
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The Columbia river boats were equipped with 3 to
5 h.p. engines in the early 1900s, and they made 6 to
7 knots. The motorization is indicated in fig. 14 and 15.
When larger engines became available, the speed of the
double enders increased to 94 to 10 knots, which is the
maximum possible with that design. Then transom
sterns were introduced and still larger-engines employed,
so that in the 1920s up to 25 knots were obtained.
Such a vessel, with a 140 h.p. engine, is illustrated in
fig. 16.

The gillnetters were built with different general

Fig. 18

Fig. 19

Fig. 20
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Fig. 22

arrangements, generally as “bow pickers ”, but later
also as * stern pickers . Fig. 17 and 18 show the first
attempts to use rollers on the gunwales and a large
power driven roller used on the stern can be seen in
fig. 19 and 20. The latest development is to install the

PACIFIC GILLNETTERS

Fig. 24

roller so that it swivels on a base to facilitate the hauling
of the net from any angle. Most rollers are mechanically
driven, but hydraulic drive is used to some extent. The
rudder and propeller have steel guards to prevent the
net from becoming entangled.

The boats are from 26 to 32 ft. (7.9 to 9.8 m.) long,
and from 9 ft. to 10 ft. 6 in. (2.74 to 3.2 m.) wide. They
are designed to be as shallow as possible, but for work
in deeper waters, the deadrise is increased to get better
seaworthiness. The * stern picker ” is well exemplified
by the common British Columbia type, fig. 21. The crew
consists of one or two men. The midship section, fig. 22,
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shows a fair deadrise with the bilge carried well out. The
scantlings and fastenings are:
Keel,4 x 5}in. (10.2 X 14 cm.), } in. (13 mm.) bolts;
Keelson, 54 X 6to 8 in. (14 X 15.2t020.3cm.), }in.
(13 mm.) bolts;
Floors, 2 x 7} in. (5.1 x 19.1 cm.), } in. (13 mm.)
bolts;
Frames, 13 X 2 in. (3.8 X 5.1 cm.) on 9 to 10 in.
(23 to 25.4 cm.) centres;
Garboard, 1} in. (3.8 cm.), 24 to 2} in. (57 to 64 mm.)
boat nails;
Planking, ! in. (2.5 cm.), 2 in. (51 mm.) boat nails:
Decking, 1} x 2 in. (3.2 x 5.1 cm.), 2} in. (64 mm.)
boat nails;
Shelves, 1§ x 5} in. (4.5 x 13.4cm.), 4 in. (9.5 mm.)
carriage bolts;
Clamps, 1§ x 5} in. (4.5 x 13.4cm.), {3 in. (8 mm.)
carriage bolts and 2} in. (64 mm.) boat nails:

WORLD BOAT TYPES

Bilge Stringers, four separate or three together,
1§ x 5} in. (4.5 x 13.4cm.), % in. (8 mm.) carriage
bolts;

Ceiling, 1 in. (2.5 cm.), 2 in. (5| mm.) boat nails.

The capacity is 1,800 to 2,000 salmon and, in some of the
latest designs, as much as 2,500, such cargo having a
weight of 5 to 7 tons.

A few steel vessels, fig. 23 and 24, have been built in
the last years and their greater strength should result in
longer life and less upkeep. They are less liable to sink,
but, unlike wooden craft, they require insulation.

In future there will be a demand for more speed. At
present the author is designing a V-bottom boat, planked
with plywood, which will result in a light and inexpensive
construction. Fig. 25 shows a 30 x 10 ft. (9.1 x 3.1 m.)
gillnetter in wooden V-bottom design, which will be
powered with a 120 h.p. gasoline engine.

[16]



BOMBAY FISHING BOATS

by

S. B. SETNA

HERE are more than 6,000 fishing vessels of 3 to

10 tons along the coast of Bombay, India. They are

built by local carpenters and vary in size and design
in different parts of the coast, each being made to meet
the preferences of local fishermen and their methods of
fishing.

Relatively few of these boats are used to catch fish
with a floating or bottom drift net. Most of them work
in stake net fisheries (bag nets), and merely transport fish
trapped in the nets which are fixed to stakes in the sea.
A few of the larger type are used for the * rampan”
(shore seine) fishery, the net being hauled from the shore
and the vessel being used only to set it around the shoal
of fish.

DESCRIPTION OF FISHING CRAFT

The majority of the fishing craft are small, being about
40 ft. (12.2 m.) overall by 9 ft. (2.74 m.) beam with a
draft of 24 ft. (7.6 m.) light to 34 ft. (1.07 m.) loaded. The
largest may be 45 ft. (13.7 m.), including the overhanging
bow. As a rule, the size of boat is determined by the type
of fishing and the amount of money available for her
construction.

The most noticeable features of the craft are the long
fine entry bow and the rather abrupt and rounded stern.
The bow shape, in profile, varies from place to place :
those characteristic of Bassein are long and straight,
while those from Satpati are curved and shorter. This
overhanging bow with its V-sections is selected to give to
these undecked boats a reserve of buoyancy and spray
deflection in rough water.

The broad, rounded and rather low sterns, which are
decked with loose boards, provide living space for the
crew and the helmsman. The vessels are sturdy, although
the method of construction and fastening is primitive.

One characteristic of the underwater hull in places such
as Varsova is the arched keel with its deep forefoot and
less deep heel, on which is hung the rudder. This
characteristic is said to give the boats their ability to sail
close to and tack against the wind.

Indian teak is used largely in construction with other
timbers for crooks and spars. Boats are built mainly at
Satpati, Dahanu, Bulsar, Billimora, Navasari, Surat and

C
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Broach in the north and Ratnagiri in the south. At all
these sites boatbuilding yards are improvised, the local
fishermen themselves being capable shipwrights.
Many of the craft are being mechanized, but still carry
sails for use with favourable winds and, although the
craft are not ideal, the problems of engine and propeller
installation have been overcome. One result of mechani-
zation has been to encourage the formation of co-opera-
tive societies to construct vessels to meet the demand for
mechanized boats from fishermen in surrounding villages.

MECHANICAL PROBLEMS

Technical difficulties encountered in the installation of
marine engines are surprisingly few in spite of the fact
that the vessels were not built for mechanical propulsion.
The main difficulty is in boring the stern post for the
stern tube. In building, it is the usual practice to drive
innumerable iron nails into the stern post at right angles
to the direction in which the stern tube is fitted. Before
boring, therefore, it is necessary to remove all nails and,
as the majority of the craft have been in use for years,
the nails are rusty and difficult to remove. If a nail
should break then it is almost impossible to dislodge
the submerged fragments.

In fastening the planks, the usual practice of using brass
and copper is not always followed, and iron nails are
used without any regard to their size or thickness. The
nails are driven into the planks and turned over the
timber. Contact between the nails and other metallic
material in the vessel sets up galvanic action. The nails
corrode and the original firmness of the joined planks is
weakened and they are further loosened by the vibrations
of engines not properly installed.

To stop corrosion and the entry of seawater through the
nail holes, the Indian boat builder resorts to an ingenious
process. Cotton waste, soaked in resin and mustard oil,
is wound around the nail, under the head, before it is
driven into the plank. The effect of this packing is to
make the groove water-tight. A depression is formed in
the plank by the head of the nail being driven into it and
is filled up with a mixture of resin and oil and covered
with coal tar.

Efforts are being made by the Government to impress
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Fig. 26. A small dinghy for use in creeks from Versova into which a 1} h.p. stationary engine
is installed

upon the fishermen that fastenings of the component
parts of the hull should be copper, clenched up on rooves
or washers, and used to secure the outside planking to
the framing of the hull. Where through-fastenings cannot
be worked, brass screws of proper gauge should be used.
The difference between the cost of iron fastened craft
and the craft fastened with copper is approximately
Rs.2,000 (£150, U.S.$420), a considerable extra expendi-
ture as the cost of an iron fastened boat is only Rs.6,000
(£450, U.S.$1,260).

It is good practice in marine installations to have the
engine bearers as long as the vessel will permit, which is
not appreciated by the average fishermen, who insist on
the engine bearers being just the length of the engine.
This places unnecessary stress on the hull in the area
where the engine is installed.

Most craft around Bombay have the rudder attached
to the stern post by means of a rope. On installation of
an engine, it is not uncommon to cut space in the rudder
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to allow for the propeller, which
results in poor manoeuvrability.
Experience shows that the best way
to fix the propeller is to fit a dummy
stern post to the existing stern post
and to hand the rudder in the usual
manner which gives the vessel good
manoeuvring qualities. Fairing of
the dummy stern post improves
performance, as it allows a smooth
flow of the water to the propeller.
The stern posts in some vessels are
not wide enough to allow for the
stern tube and it is necessary to add
pieces of wood on either side of the
dead wood.

The size of the propeller is deter-
mined by the basic design of the boat
itself, its displacement, resistance
factor, draft, etc. The standard pro-
pellers supplied by the manufacturers
are, generally, not ideal. Indian
fishing craft are constructed without
plans and it is difficult for a
manufacturer abroad to select the
ideal propeller not knewing the
type of hull. It has been suggested
that extra propellers of different
dimensions should be ordered, that
the best one could be found out by
trials.

Fishing vessels around Bombay
are generally suitable for obtaining
sufficient submergence of the pro-
peller without inclining the engine
too much. Fishermen like the engine
as far aft as possible. When it is
impossible to get correct sub-
mergence of the propeller without
surpassing the maximum angle of
the rake, it is necessary to move the engine forward,
which generally arouses considerable opposition from
the boat owner as it makes stepping the mast
difficult.

A set of instructions for the construction of improved
types of hulls, conforming to the type of the existing
sailing craft, has been drawn up by the Mercantile
Marine Department. The instructions are:

‘“ The keelson and keel should be bolted together with
# in. (12.7 mm.) dia. through-bolts, spaced about 3 ft.
(0.9 m.) apart and driven from the keel ; the point of the
bolt to be clenched over a nut and washer on the keelson.
Iron bolts should be used for this purpose, galvanized
if possible.

“ All the frames should be of well selected timber, free
from knots and shakes and grown to the form of the
boat. The timbers should be continuous across the ‘keel
and in one length from gunwale, if possible. If the frames
have to be worked in shorter lengths, care should be
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taken that the butts in adjacent frames are separated by
a distance of about 2 to 2} ft. (0.61 to 0.76 m.). Joints
of frames should be well scraped. Joints in the frames
should be avoided in the round part of the bilge.

““ The spacing of the frames should not exceed 12 in.
(0.305 m.) centre to centre.

* The bulkheads at the fore end of the engine room
and at the forward store locker should be of strong
construction, say 1 in. (25 mm.) tongue and groove
with 3X 3 in. (76 X 76 mm.) vertical (or horizontal)
stiffeners spaced about 18 in. (0.46 m.) apart and well
secured at top and bottom.

‘ Substantial deck beams about 2} X 3 in. (63 X
76 mm.) should be fitted at each bulkhead, well secured
to the frames and gunwale by stout bracket knees, iron
for preference. Additional beams 2 X2} in. (51 X63 mm.)
on alternate frames, should be fitted between the engine
room bulkhead and the stern post. All the beams should
be dovetailed into the gunwale (covering board) and
bracketed to the frames.

** A skylight would be required over the engine space
and the coamings should be fitted at time of building.
The opening could be closed by a hatch if necessary
until such time as the engine is installed when the skylight
could be completed.”

New craft, being built specially
for power propulsion, are beamier
and have modified sterns while retain-
ing the general characteristic of the
sailing boats. They have greater
capacity for nets, fish and ice, and
have far greater range of operation.
At the same time, the saddle-like or
arched keel of vessels is disappearing,
the fishermen realizing that this
design has no merit.

Sooner or later it will be necessary
to re-design the boats completely.
This does not, however, mean blind
imitation of the craft of other
countries but the design will have to be
adapted to meet local requirements.

Apart from the deep sea cutters
and trawlers with refrigerated holds,
capable of ranging further afield, two
types of inshore or short-range craft
might be developed. The first is a
vessel of 35 ft. (10.7 m.) overall
length, with a shallow draft and
equipped with a 24 h.p. engine, for
use in the many creeks and inlets
which dry up at low water. It is,
therefore, necessary to have a craft
which will sit upright on the beach
or on the mud. Such craft will not
normally remain at sea over 24 hours
and will meet almost all the various
needs of fishermen in under-developed
areas.

— BOMBAY FISHING BOATS

The second is a boat of about 45 ft. (13.7 m.) overall
length with moderately deep draft and a large insulated
hold. This craft would carry ice, remain at sea up to
three to four days, and operate from deep-water bases
unaffected by the tide.

Both types must be varied in detail and equipment
according to the fishing to be done—drift nets, long-line.
etc.—and must carry sails of small area for steadying
purposes and for use in favourable winds.

The desire for mechanization has reached such pro-
portions that fishermen show no concern about the sea-
worthiness of their vessels so long as they have engines.
Accordingly, the Government has laid down the principle
that every vessel, prior to installation of an engine, must
be certified by the Mercantile Marine Department. To
ensure compliance with the Government’s directive, an
officer of the Mercantile Marine Department, accom-
panied by the Superintendent of Fisheries (Marine),
visits fishing centres to examine vessels before engines are
installed. This officer suggests the modifications necessary
for installation and to keep the boats seaworthy.

DIFFICULTIES SURMOUNTED

A large part of the credit for the great strides made by
the fishing industry is due to Messrs. Burmah-Shell Oil

Fig. 27. Three-cylinder 30 h.p. engine installed in one approx. 45 ft. (13.7 m.) fishing boat
in Satpati, India
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Storage and Distributing Co. of India Ltd. and Messrs.
Greaves Cotton and Co. Were it not for their foresight
and encouragement, mechanization of Bombay fishing
craft would not have progressed as much as it has.

Messrs. Greaves Cotton and Co. mechanized, at their
own cost, a decked hull and gave it to the fishermen to
use. The results were unsatisfactory. The fishermen
seemed to think that their position on deck did not
give them that control over the manipulation of their
nets which they have in an ordinary undecked sailing
craft. The fishermen have a rooted prejudice against
fishing by standing on deck, and the firm abandoned
the experiment.

It was realized that fishermen felt more at home on the
existing type of vessels and two mechanized vessels,
corresponding in essential features to the’ present un-
decked sailing craft, were built. The vessels are operated
at key centres on the coast; and the results have con-
vinced the fishermen of their utility and remunerative-
ness. They feel that such boats are the answer to the
urgent problem of mechanization which is so essential
for the expansion of the industry.

The success which has attended such small attempts
at mechanization has roused the fishermen into action
and over 200 engines have already been installed. Of
this number, 46 were acquired with the aid of a subsidy
from the Government, 57 on loans and 97 and more
purchased by fishermen with their own private funds.
The expectations are that no difficulty will be experienced
in the absorption of a thousand engines in the fishing
villages north of Bombay alone.

It is generally agreed that for the type of vessels
along Bombay s coastline an engine of between 20 and
40 h.p. is necessary. It has been established by experience
that for vessels up to 42 ft. (12.8 m.) overall length, a

BOAT TYPES

22 to 30 h.p. engine at 1,200 r.p.m. with a 2:1 reducing
gear is best. It will give a loaded boat approximately
6 knots of speed. For vessels up to 55 ft. (16.8 m.)
in length, 35 to 40 h.p. engines at 1,200 r.p.m. are
required, giving a speed of approximately 7 knots.
There is, however, a tendency among some fishermen
to install highly powered engines in order to get more
speed. In Varsova, near Bombay, for example, a vessel
with an overall length of 34 ft. 2 in. (10.4 m.), breadth
7 ft. (2.14 m.), depth 2 ft. 3 in. (0.69 m.) and 3.93 net
register tons, was equipped with a 65 h.p., 3-cylinder
diesel, much against the advice of the Fisheries
Department.

The bulk of the engines installed are of British manu-
facture, as spare parts are readily available. The types
are: Gardners, Ruston Hornsby, Thornycroft, Kelvin,
Lister, Central (Japanese), Greymarine (American),
Samofa (Dutch).

BIGGER CATCHES

Rapidity of movement is not the only advantage accruing
from mechanization of existing fishing craft. For instance
the catching power of sailing craft is greatly increased
when they are equipped with engines. A good example
of the range and the catching potentiality of powered
craft is found in fishing for ‘“ dara > (Polynemus indicus),
popularly known as the giant threadfin, and ‘ ghol ™
(Sciaena diacanthus), popularly known as the Jew fish.
‘“ Dara ™ is, as is well known, a bottom fish, looming
large in hauls made by trawlers. Sailing vessels, in order
to capture this fish, have to employ bottom drift nets.
Though both powered and sailing craft use the same type
of nets, the catches made by powered vessels are sub-
stantially greater, because a sailing boat employs 60 to
75 nets and a powered vessel employs 100 to 110. Sailing
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craft caught on an average 485 of these
large fish in a season, lasting 5 months,
whereas powered craft landed, on an
average, 2,000 fish (see Table I). The
fish were caught in the same area. The
additional catch made by powered vessels
represents a substantial benefit to fisher-
men, and they also caught other fish
which are not included in the Table.
The fishermen were astounded by the
magnitude of the catch ; sailing craft
without engines have never landed as
much fish.

The overhead cost of operation of these
vessels is small as the entire crew is
drawn from the fishermen themselves,
and the maintenance cost of the vessels
and the engines is very little.

LABOUR-SAVING EQUIPMENT

The performance of the mechanized
boats would have been still more remun-
erative if they had possessed small
winches. It is realized that mechanization will not be
fully complete without the use of mechanical equipment

Fig. 29.

TABLE 1

COMPARISON OF CATCHES OF SAILING CRAFT
AND POWERED VESSELS—BOMBAY, INDIA
(from January to end of May, 1953)

Sailing Craft (used drift nets and bag nets)

Name of owner Dara* Gholt Total
(n;rﬁnl;'e)r ("_;"f"id;f)’ (number
of fis of fis of fish)
1. Sukarya Hira . 539 26 Sng
2. Rajaram Damodar ‘Meher . 180 16 196
3. Kashinath Keshav . . 521 28 549
4. Krishna Shravan Chowdhary . 587 15 602
S. Harischandra Keshav . . 483 32 515
Average 48S

Powered Craft (used drift nets only)

Name of vessel Dara* Gholt Total

e o sy "7‘%’2"

o ) ) )
1. Bharatmata . . . 2047 544 2591
2. Pramilaprasad . . . 1981 116 2097
3. Padmanowka . . . 1793 64 1857
4. Bharltpmad . . . 1709 101 1810
S aland . . . 2091 76 2167
6. 2158 77 2232
7. Lllawntlpmsad . . . 2061 163 2224
8 Padm rasad . . . 1692 78 1770
yuhme d . . . 1649 116 1765
10 Jivannowka . . 1514 170 .1684
11. Pratibha nowka . . .27 114 2387
12. Jalaprasad . . . . 1833 135 1968
Average 2046

* Common vernacular name—Dara. Scientific name—Polynemus
indicus. Popular English name—Giant Threadfin.

4 Common vernacular name—Ghol. Scientific name—Sciaena
diacanthus. Popular English name—Jewfish.

— BOMBAY FISHING BOATS

g . . v

Vessel built at Satpati by local carpenters at a cost of Rs.9,000 (£680;
U.S.$1,900). It is equipped with a 24 h.p. engine and is used for both transport and
capture of fish

aboard. At present, power is only used for propulsion;
it can be profitably employed to perform work which
engages the tedious and exhausting labour of a number of
hands. For instance, power vessels using drift nets
carry seven to eight men for setting and hauling the nets.
Similar work is, in other countries, done by four men
through the use of winches driven by the engines. This
economy can be achieved in India also and the problem
of installing winches in mechanized craft is now before
the Department of Fisheries. This will lend to an
increase in the number of boats as crews will be smaller
and there will be more fishermen available to man new
boats and, consequently, increased supplies of fish made
available.

MAINTENANCE OF ENGINES

Maintenance of the engines is a big problem, the import-
ance of which has not yet been realized sufficiently by the
fishermen. They expect that once an engine has been
installed it will operate without any trouble, and they are
so busy during the season that they do not carry out
ordinary repairs. Minor troubles develop into major
defects, with the result that the cost of repairs mount and
the fishermen cannot make the maximum number of
voyages. They have yet to learn the value of the advice
in the old adage: “ A stitch in time saves nine . Their
indifference is such that they do not overhaul the engine,
even when the vessel is drawn ashore for the monsoon.
They do not realize that the life of an engine can be
prolonged greatly if, for example, the water cooling
passages are flooded with fresh water to remove the salt
deposits made by cooling with sea water. This simple
action would greatly reduce corrosion during the three
or four months the boat is laid up.

At present the fishermen greatly benefit from the free
services rendered by firms supplying engines. Once they

[21)
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collectively. The Government has now ruled that sub-
sidies for engines will not be granted to individuals, but
will be made available to groups, irrespective of their
numerical composition, the determining factor being the
type of fisheries and the usual number of crew on the
vessel. Share of profits need not necessarily be on
uniform basis. For instance, the more skilled may draw
a higher proportion of the profits.

If the group is in a position to pay the loan portion in
cash, the Government will have no objection to such a
course, but will insist on an agreement from the group not
to transfer the engine to another group for a period of
five years. Direct assistance to individuals will be avail-
able in the form of loans for engines. These loans will
be given without the intervention of societies.

Each group invariably has a good helmsman, an expert
fisherman and a person with some mechanical skill to
attend to minor engine troubles. Experience shows that
these groups work successfully and their formation is,
accordingly, encouraged. One of the advantages result-
ing from the institution of such groups has been to
promote healthy rivalry, as they vie each other to catch
more fish. It is an arrangement to recommend to
countries where the introduction of power fishing is
contemplated.

Experiments in which crews were not drawn from
among the fishermen and in which they were paid
regular monthly wages were unsatisfactory. They were
only content to receive their wages at the end of each
month and had no inducement to try their best to catch
more fish. But when the fishermen are actively associated
with the experiments in a way to make them feel that
they have a stake in the industry, they work with
enthusiasm and success. '

The total amount of loans to fishermen and their co-
operative societies, under the State Aid to Industries
Rules, exceeds Rs.2,600,000 (£195,000; U.S.$550,000).
A sum of Rs.400,000 (£30,000; U.S.$84,500) provided
in the budget estimates for 1954-55 for loans to fisher-
men proved insufficient due to increasing demand for
engines. A further sum of Rs.400,000 (£30,000; U.S.
$84,500) for loans and Rs.130,000 (£9,800; U.S.
$27,500) for subsidies was, therefore, provided.

NAVIGATION PERMITS

The following conditions govern the issue of permits to
fishing vessels:

1. Vessels should be in sound and seaworthy condi-
tion, and efficient battening down arrangements,
satisfactory to a Government Surveyor of the
Mercantile Marine Department, are to be provided
for hatches and other openings, to prevent admis-
sion of water in adverse weather conditions.

[24]

2. All vessels are to carry lights, shapes (two cane
baskets joined together), and sound signals in
conformity with the International Regulations for
preventing collision.

3. In vessels under 60 ft. (18.3 m.) registered length.
an approved buoyant apparatus (or more than one.
if one is not sufficient) will be accepted, in lieu of a
lifeboat, to support all persons on board. This
buoyant apparatus (or apparatuses) is to be stowed
to the satisfaction of the Surveyor. Two efficient
paddles, suitably lashed, are to be provided with
each buoyant apparatus.

4, The following equipment is to be carried and
maintained in an efficient condition:

(@) Two approved lifebuoys, fitted with self-
igniting lights;

(b) One approved lifejacket for each person on
board;

(¢) Two one-gallon (4.5 1.) watertight tins,
containing fresh water, lashed to the
buoyant apparatus;

(d) Two fire buckets with lines;

(e) One two-gallon (9 1.) foam fire extinguisher;

(f) One fireman’s hatchet;

(g) One box of sand with a scoop;

(h) Six red flares or six distress rockets.

New vessels should be provided with substantial bul-
warks and Hatch coamings. In existing vessels, each
case is considered on its merits (see 1 above).

Carriage of all this equipment is not actually necessary.
Provision of a lifejacket for each member of the crew is
essential. Similarly, three lifebuoys, as suggested by the
Mercantile Marine Department, are understandable,
but insistence on the provision of two buoyant appara-
tuses seems superfluous. It is not possible for small
vessels to carry even one buoyant apparatus.

The various proposals suggested by the Mercantile
Marine Department, are an intolerable burden as they
will not only raise the cost of operation but also diminish
the limited space available in the launches. The main
aim underlying encouragement of the use of power
vessels is to induce fishermen to carry bigger quantities
and improved types of nets. Attainment of this objective
will be handicapped if the limited space on the vessels
is cluttered up with life saving equipment.

The Fisheries Department fully realizes the value of
safety measures and endeavours to insist that all essential
life-saving appliances are carried, so that crews are not
exposed to unnecessary risks, but it is felt that the Act
is being enforced with undue severity, which is a dis-
couraging influence on the enterprise of the fishermen.
There will always be hazards at sea, but reasonable
precautions are enough.



WEST PAKISTAN FISHING CRAFT

by

M. RAHIMULLAH QURESHI, HENRY MAGNUSSON and JAN-OLOF TRAUNG

EST PAKISTAN fisheries are located in the

Arabian Sea and on the Pakistan coast bordering

it, a total length of about 500 miles (800 km.).
This includes the Makran coast (350 miles/560 km.),
made up of windswept, surf-ridden large bays, and the
Sind coast (about 150 miles/240 km.), which has a net-
work of creeks and includes the delta of the River
Indus. A boat can pass from the fishing village Ibrahim
Hyderi, situated just south of Karachi, to the border of
India without once entering the open sea.

The fish yield is estimated at some 37,000 tons per
annum and is delivered, to a large extent, to Karachi
for marketing. 1t is landed mostly by the fishing boats,
but some is transported by special carrier vessels. The
efficiency of both production and distribution is greatly
handicapped by the lack of berthing, landing and hand-
ling accommodation, and of organized marketing
facilities.

There are reported to be 1,103 boats within the
Karachi Administration area (not including the boats on
the Makran and Sind coasts) and their distribution, by
types, is as follows:

Tony . 234
Ekdar . 131
Dhatti Hora . 232
Hora or Gharat Hora 276
Bedi boats 230

To obtain records of the present types of boats (as a
basis for improved designs), measurement drawings were
made of ten typical types, in January to March 1953
(fig. 34 to 58). The measurement technique is described
in the Appendix A. Two representative boats have beth
investigated in the Swedish Shipbuilding Experimental
Tank, and work is going on at FAO, Rome, Italy, on
the problems of engine installations and drawings of
proposed new types.

DESCRIPTION OF PAKISTAN FISHING BOATS

Tony

Small dug-outs manufactured in Calicut, Southwest
India. They are used mostly in creeks and are propelled

{251

by oars and, occasionally, a small sail is used. The
Calicut dug-outs are sold all around the Arabian Sea.
Similar small boats, planked and framed, are being built
in Pakistan because importation from India has been
limited. Cast nets and hand lines are used in this one-
man boat.

Typical example (fig. 34): length, 20} ft. (6.25 m.);
cost, Rs. 300/- (£32; U.S. $90); wood, amb (Hopea
parvifiora).

DHATTI HORA

Narrow double-ended boats built mostly on the plan of
the hora (gharat hora). There are two types, one made
of imported dug-outs with the upper part planked, and
provided with an outrigger (dharti) and a balancing
plank, the other constructed in Pakistan entirely by
planking. The length varies between 30 to 40 ft. (9.1 to
12.2 m.); registered tonnage, 2.0 to 2.5. Only one sail
is carried and oars are used for short trips. Most of the
fishing is done by a crew of four in creeks and inshore
waters, operations lasting six to eight hours. Equipment
used includes the bunn (small gill net), dora (beach
seine), and kundi lines with 100 to 150 hooks.

Typical example (fig. 35, 36): length, 333 ft. (10.2 m.);
registered tonnage, 2.0. The hull (khall) consists of the
dug-out made of amb (Hopea parviflora), and the top
planking of teakwood. The outrigger (dharti) consists
of poles of phoona (Callophyllum inophyllum) and the
outrigger weight of dayal (Cedrus deodara).

EKDAR

Double-ended, comparatively narrow boats built on the
principle of a hora (gharat hora), but heavily constructed
with rounded, strong stem and stern timbers. The regis-
tered tonnage varies from 4.5 to 6.0. A balancing plank
is used and only one sail is carried.

The boats were formerly imported, but are now being
built at Karachi and at Buleji fishing village (Hawke's
Bay). Towards Lasbella and Makran, the boats are
used on the open surf-ridden coast and, as their con-
struction shows, the rounded ends help in pulling them
ashore. The name ** ekdar " means that the keel is made
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up of only one piece of wood. Actually, the lower part
of the hull is usually a dug-out. The boats, with a crew
of four, remain out only for the day.

Typical example (fig. 37 and 38): Length, 46 ft. 3 in.
(14.1 m.); registered tonnage 4.9; hull—upper part of
teak, lower made of phoona; keel and ribs, babul
(Acacia scorpiodes); mast, phoona (Callophyllum inophyl-
lum); nets used, khori jal (an encircling net),” rebi,
duck (gill nets), kundi (long lines), etc. Owner’s name:
Piri s/o Jamal. Name of boat: Jung Bahadur. Year of
construction, 1942, Cost, Rs. 2,500 (£265; U.S. $750).

HoRA (GHARAT HORA)

Long and relatively narrow boats with a round forefoot,
a vertical stem and a long overhanging stern. The sheer-
line is almost straight and the hull full at midship-section
and having sharp ends. The length is between 35 and
68 ft. (10.7 to 20.7 m.) and registered tonnage, 20 to 35.
The sail plan is similar to the bedi boats. The large
boats fish in the open sea, the smaller ones near the
shore and in the creeks. The capacity and arrangement
are much the same as in the bedi boats, and they are
built in Karachi with wood imported from Burma and
Malaya. Nets used are the bumn (a gill net of small

N\
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meshes) and dora (beach seine). Fish caught are sardines,
etc., and prawns (shrimps).

Typical example (fig. 44, 45 and 46): Length, 67 ft.
(20.4 m.); registered tonnage 30.24. 1t is called Safina-e-
Pakistan and the owner is Hajee Kassim of Ibrahim
Hyderi fishing village. Year of construction: 1952.
Cost: Rs. 10,000 to 12,000 (£1,100 to 1,300; U.S.
$3,000 to 3,600). Fig. 39 and 40 and fig. 41, 42 and 43
show a 48 ft. 2} in. (14.7 m.) hora and a 54 ft. § in.
(16.6 m.) hora, respectively.

BEDI BOATS

Large boats with relatively good beam and an over-
hanging stem and stern timber. The hull has a full
midship-section with a hard bilge, sharp entrance and a
transom stern. The sheerline is almost straight and the
length is from 35 to 70 ft. (10.7 to 21.3 m.). Registered
tonnage is 20 to 45, the sail area 350 to 1,500 sq. ft.
(32.5 to 140 sq. m.), as many as four sails being occa-
sionally used on the bigger boats, but generally only one
is hoisted. The boats have relatively many inboard
fittings: loose decks to carry one large wooden box for
fresh fish and ice, a small hold for cured fish, freshwater
tank and space for cured fish, nets and cooking utensils.
The deck is open and ballast is carried in sandbags on the
deck level, always placed on the windward side when
tacking.

These seaworthy boats fish in deep waters and are all
built in Karachi by local craftsmen who use no drawing
or plans.

................................

......................................................................................

Fig. 36
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Gill nets are used (duck is the local name), and are
now preparéd from parachute nylon cord consisting of
20 pieces 75 ft. (22.9 m.) long and 3 to 5 fathoms (5.5 to
9.1 m.) deep. The meshes are 5 to 63 in. (12.7 to 16.5 cm.)
and the nets weigh between ‘12 to 15 maunds (984 to
1,230 1b.; 446 to 538 kg.). Coir ropes are used at the
top and bottom of the net; cylindrical floats of a light
wood, called gugar (Compiphora mukul) and belapat
(Hibiscus tiliaceus), 1} ft. (46 cm.) long, about 4 in.
(10 cm.) in diameter, are attached at intervals of one
fathom (1.83 m.). The sinkers—about the same in
number as the floats—are made of lead. The cost of a

BOAT TYPES

If the boats go out for three to five days, ice is taken to
keep the fish fresh in a wooden box. If they go out for
longer trips, salt is carried to cure the fish. On an
ordinary three to five days trip, each boat brings back
500 to 600 big fish, weighing between 20 to 25 Ib. (9 to
11.3 kg.) each.

Crude fish oil, prepared from the livers of elasmobranch
fish, is used for the preservation of the boats against the
action of sea water and the attack of borer worm,
which is very common in these waters.

Bedi Boat I

Typical example (fig. 47, 48 and 49): Length, overall,
68 ft. 7 in. (20.9 m.); registered tonnage, 31.25. The
hull (khall) is made up of teak (Tectonis grandis), imported
from Burma, Malaya or India; planks 1 in. (2.5 cm.)
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net varies from Rs. 12,000 to 15,000 (£1,300 to 1,600;
U.S. $3,600 to 4,500). There is usually a 12-man crew,
one working as skipper (sarang or nakhuda).

The owner gets 50 per cent. of the catch and 50 per
cent. goes to the crew, the share of the sarang being
double that of any one fisherman. If the boat is owned
by the sarang 50 per cent. goes to him and 50 per cent.
to the crew.

These boats catch only big fish such as thread-fins,
croakers, etc., fishing up to 10 miles at sea. They have
no navigational instruments and have to keep land in
sight but, parallel to the coast, they sometimes travel
150 miles in search of fish.

Fig. 38

[30]

thick. The total quantity of wood used is 1,400 cu. ft.
(39.6 cu. m.) at Rs. 32/- per cu. ft. Wooden strips 1} in.
(3.8 cm.) thick (takoon) are used for ribband and
stringers. The keel (sar) is of teak, about 1} cu. ft.
(0.042 cu. m.). Iron nails (kil), locally made, totalling
8 maunds (656 1b./298 kg.) and priced at Rs. 70/- per md.
($0.27 per Ib.; $0.59 per kg.) are used for the bout.
Ribs (a) straight of tali (Dalbergia sissoo), babul (Acacia
arabica) and neem (Azaderachta indica), 18 pieces; (b)
angle ribs (ada) of tali lohra (Tacoma undulata), 100 pieces
at Rs. 10/- (£1; U.S. $3) each. Mast (khuwa) of phoona
wood (Callophyllum inophyllum) from Calicut (India).
Price Rs. 500/- to 600/- (£55 to 65; U.S. $150 to 180).
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Poles for stretching the sails: (@) for two larger ones of
phoona and (b) for the smaller ones, bamboo (Bambusa
arundinacea). Sails (sir): two high ones made up of
handwoven cloth, 2 maunds (184 1b./83.5 kg.) at Rs. 280/-
per maund (7s.; U.S. $1.03 per 1b.; 16s.; U.S. $2.37
per kg.), and two smaller sails of drill, 200 yards at
Rs. 2/4/- (4s.; U.S. $0.68) per yard. Ropes for the mast
(kabar): coir ropes, 6 maunds (492 1b./223kg.), at
Rs. 35/- per maund (10d.; U.S. $0.13 per 1b.; $0.28 per
kg.), and cotton rope (katan). Pulleys (charakh): 6 made
locally of wood, Rs. 15/- to 20/- (£1 12s. to £2 5s.; U.S.
$4.50 to 6) each. Anchor: 2, made locally, Rs. 50/-
(£5 7s.; U.S. $15) each, 2 maunds (164 1b./74 kg.) coir
rope required for both the anchors. Rudder (sokhan):
Rs. 15/- to 20/- (£1 10s.; U.S. $4.50 to 6). Owner’s

SAIL PLAN

QF WEDT PARIOTAN FISHINGROAT
TYPE “ HORA”
- Tars S 2 1983

[

BOAT TYPES

Bedi Boat I1I

(Fig. 50, 51 and 52.) Length: 50 ft. 64 in. (15.4 m.);
registered tonnage 9.84. Owner’s name: Ismail s/o
Ishaq. Name of boat: Maula Madad. Year of construc-
tion: 1950. Cost: Rs. 5,000/- (£540; U.S. $1,500).

Bedi Boat IV

(Fig. 56, 57 and 58.) Length: 43 ft. 9 in. (13.3 m.);
registered tonnage 7.12. Owner’s name: Mohammad
s/o Ishaq. Name of boat: Husaini. Year of construc-
tion: 1942. Cost: Rs. 3,500/- (£375; U.S. $1,050).
The details are much the same, except: No more than
two sails are used instead of four. The net is called rebi
(gill net), which is either made of nylon or cotton twine
and the mesh size is smaller. The catch is medium-size
fish, such as snappers, breams, etc., and, with smali
meshed nets, small threadfins and shrimps (prawns).
Net costs run from Rs. 900/- to 1,000/- (£100 to 110,

_’_‘Qmu

Fig. 40

name: Ali Mohammad s/o Ibrahim, Ibrahim Hyderi
fishing village. Name of the boat: Cairim Shahi. Year
of construction: 1926. Cost: Rs. 12,000 (£1,300;
U.S. $3,600).

Bedi Boat 1I

(Fig. 50, 51 and 52.) The details are much the same as
in I, with some variations, due to the smaller size.
Length: 55ft.3in. (16.84 m.); registered tonnage, 25.87
Owner’s name: Jamot Wali Mohammed, Ibrahim
Hyderi fishing village. Name of boat: Pakistan. Year
of construction: 1948. Cost: Rs. 10,000/- (£1,100; U.S.
$3,000).

U.S. $270 to 300). The crew does not exceed seven and
the range is not more than four days.

NAVAL ARCHITECTURE

When studying drawings, fig. 34 to 58, it will be found
that bedi boats are most suitable for mechanization and
development. They have a sharp entrance, full midships
section and a transom stern, giving straight buttocks and
a flat run. The displacement, in relation to the length,
is lower than normal for European fishing boats, due
to the fact that the boats have no engines and are not
decked and are, therefore, light. Two independent naval
architects having good knowledge of small fishing boat

[32]
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design have studied the designs, and their remarks are as
follows:

Howard 1. Chapelle, Cambridge, Md., U.S.A. on the
7th July, 1953:

‘*“ Here is a sample of a local, native type that can be
‘ modernized * merely by adding small engines, and I dare
say there are many others . . .

‘“1 can see no practical difficulty in motorizing the
bedi and hora types. Were 1 altering such craft, I would
remove the after portion of their sternposts outside the
rabbet, bore the remaining post for the propeller shaft,
and then build up the outside deadwood to form an
aperture and rechang the rudder. This would cause the
rudder to stand at less rake than formerly, so the whole
rudder would have to be shortened. I would like to use
an air-cooled diesel. None of the boats will require large
power, and any simple low-powered engine will serve.

24IL PLAN

KISTAN  FISHIN

TYPE ~ HORA™

——

I would place the engine in the bedi type at the break of
the quarterdeck, so as not to lose much cargo space.
I think the bedi and hora types can be powered with
engines in the 10-35 h.p. medium duty range or light
duty. I do not think the largest bedi or hora will require
more than 30 h.p. for effective fishing operations, unless
light high-speed engines are used.

*“ 1 am rather astonished at the very complete framing
of the boats and the evidence of great strength. This is
not true of many Eastern craft—at least some Malaya
types 1 have seen appear more fragile and less completely
framed.

‘1 agree that these Pakistan craft should be powered
without attempting to introduce a new form of craft.

‘1 shall regret that testing of the two small bedi types
is not possible for 1 think their lines indicate better form
for auxiliary power than the large examples. The flat
run and wide stern of the smallest example seems very
promising and is a boat I would like to power.

‘“ The hora type undoubtedly can be effectively motor-
ized if low power is employed. The slack quarters will
prevent great power being utilized, I suspect, as squatting
will probably develop above a moderate speed-length
ratio.
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** This whole class of boats is an illustration of my per-
sonal idea that it would be very wise indeed to motorize
and otherwise improve the small primitive types of fishing
boats than to introduce European and American
launches, draggers, seiners and trawlers.

1 do not suppose it will be practical to motorize the
ekdar boats, as they can be capsized too readily, but the
outrigged dhatta hora could be. A friend of mine used
a double outrigged Luzon Island boat for survey work
in which he has installed a 7 h.p. aircooled stationary or
industrial type of gasoline engine as an auxiliary motor.
It drove the boat about 7 knots in smooth water. One of
the more powerful outboard engines used in this country,
say in the 12-20 h.p. range, could be readily employed
if maintenance facilities were made available. 1am certain
that any planning for mechanization should begin with
the establishment of proper maintenance and repair faci-
lities in a primitive area, and this visualizes physical plant,
not just educational facilities.”

Arthur M. Swinfield, A.M.I.N.A., Sydney, N.S.W.,
Australia, on the 24th August, 1953

“ No doubt the builders have very good reasons for
doing a job one way rather than another. These may be
practical or economical reasons, and any comments I
make are so done in ignorance of local conditions.

*“ The most obvious weakness in construction seems to
be at the joint of the stem to the keel, and the stern post
of the keel, the length of the scarp being inadequate in
both cases. 1 presume, of course, that stopwaters are
used in the normal way, and at the same time wonder if
undue leaking occurs at these points as the vessel begins
to age. I suggest that the ‘ anchor stock * method would
no doubt strengthen these connections, and such a joint
is inexpensive and easy to make.

 The builders have evolved the ideal shape for perfor-
mance and easy construction. This is apparent when one
considers the ¢ angle ’ of the stem and stern post in rela-
tion to the keel. The plank edges should show com-
paratively straight edges with very little moulding.

It would be most interesting to know why every keel
is straight and level with waterline. Although bilge water
would be satisfactorily contained between the upright
garboards, a slight * drop * aft would perhaps assist over-
board discharge of bilge from a common pumping point.

“ The * hog piece * method of forming the keel is not
universal and one wonders why not. The bedi boats of
55 ft. 3 in. and 68 ft. 7 in. have this desirable feature. 1
suggest that ‘ treenails > would be of great help where
this method of construction is adopted, as the ‘ through
fastenings ’ in use appear to be clenched (no size given).”

The large hora boat (fig. 44, 45 and 46) and the largest
bedi boat (fig. 47, 48 and 49) were tested in the Swedish
State Shipbuilding Experimental Tank on a heavily
loaded displacement of 20 cu. m. (21.6 tons) and with
three different trims, the trim water lines being indicated
on fig. 44 and 47.

[35]
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Data about the main dimensions of the models, during
these tests, are listed in Table II and III and effective
(tow-rope) power and C, values are given in fig. 59 and
60 for the hora and bedi boats, respectively. Table II,
hora boat, indicates that, because of the overhanging
stern, the water line lengths vary to some extent. The
prismatic coefficient, therefore, varies between 0.57 and
0.61. The diagram, fig. 59, shows that stern trim at lower
speeds gives less resistance. The optimum location of an

TABLE 11
Hora SSPA 587-A

Trim Level Keel By Head By Stern
Series 1 11 m
L ft. 55.1 53.8 56.1

m. 16.80 16.42 17.12
B ft. 12 12 12

m. 3.65 3.65 3.65
T ft. 3.15 3.21 3.11

m. 0.96 0.98 0.95
\Y cu. ft. 707 707 707

cu. m. 20 20 20
Am sq. ft. 21.5 21.7 220

sqQ. m. 20 2.02 2,05
0 .340 340 338
® .596 .605 570
® —2.27 —2.34 —5.97
b 14° 19° 9°
vl 6.15 6.05 6.31

engine should therefore be far aft, producing an aft
position of the L.C.B.

The main dimensions of the bedi boat appear in Table
111, which indicate a very low prismatic coefficient of
about 0.51. Test of the bedi boat (fig. 60) shows that the
original trim parallel to the keel gives the best results.
Trimming down the bow gives somewhat better value at
very high speeds, stern trim gives worse values, indicating
that the transom is too large.

A study of the power curves shows that a speed of
7 knots could be reached in a hora boat with an engine
of about 20 h.p. and in a bedi boat with an engine of
about 18 h.p. This is for the loaded condition; the speed
would be somewhat higher in the light condition.

The best C, curves of the hora and bedi boats have
been assembled and drawn with heavy lines on fig. 61.
On this diagram, the boats have been compared with
some typical fishing boats from European countries, the
main dimensions of which have been listed in Table IV.
The Denny-0 model (Allan 1950) is a Scotch ringnetter;
SMT 25A and 28A are Norwegian 40 ft. (12.2 m.) and
65 ft. (19.8 m.) boats respectively; SSPA 17 is a Swedish
west-coast fishing boat and VNR (Roma) C479 is a post-
war Italian trawler. It is apparent from the diagram that
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TasLE III
Bedi SSPA 588-A

Trim Level Keel By Head By Stern
Series 1v \% A% |
L ft. 48.6 49.6 47.6

m. 14.85 15.15 14.54
B ft. 13 13 13

m. 397 3.97 3.97
T ft. 4.0 4.2 39

m. 1.22 1.28 1.19
v cu. ft. 707 707 707

cu. m. 20 20 20
Am sq. ft. 28.5 27.2 29.4

sq. m. 2.65 2.53 2.74
¢ .280 .260 292
» 510 522 .502
[0 - 94 7.45 —118
iaE 8° 11° 6°
Lt 5.48 5.59 5.36

the Pakistan boats are equally good, if not better, than
typical fishing boats in use in Europe to-day. Because
of their higher length-displacement ratio, they show low
C, values at lower speeds, but the required power is so
low anyway that it does not matter.

The aft body of the bedi boat model was changed in
order to study the effect of different sizes of transoms and
a canoe stern. Three modifications were tested. Full
beam was assumed to represent 100 per cent. transom,
thus giving the bedi model SSPA 588A a transom width
of 68 per cent. and the models B, C, and D, 44, 22 and
0 per cent. respectively.

The main dimensions of the three models during
the tests are listed in Table V. The three transoms
and the canoe stern are shown in fig. 62 while fig. 63
gives C, values at three Froude’s numbers with trim con-
ditions, and fig. 64 gives P. (effective tow-rope HP)
values for the models run at level keel. The tests show
that the present transom on the bedi boat is somewhat
too large. Furthermore the 44 per cent. transom B does
not change the C, values appreciably with different trims
and gives the highest average C, value for all speeds, thus
indicating the best size.

The curves show that by reducing the transom too
much the resistance increases considerably at higher
speeds. Trim by the head gives, in such cases. better
results. This somewhat startling fact may perhaps be
explained by the fact that, with the original transom at
higher speeds, a head trim gave better results (see fig. 60).
On the other hand stern trim with the smaller transoms
is slightly better than level keel trim but not as good as
head trim; (stern trim with the original transom was
much worse than the level keel trim). The level keel
tests indicate that a 44 per cent. transom is better than
one of 22 per cent. But when the 22 per cent. transom
is trimmed by the stern, it increases in size towards 44 per
cent. and by this means the loss sustained in reducing the
transom to 22 per cent. is offset.

Diagrams, fig. 65 and 66, show power estimates for the
different types of hora and bedi boats, although only
the largest of each type was tested in the tank. The
curves are, therefore, assumptions, but they promise to
be fairly accurate because the boats can be regarded as
geometrically similar. The power curves for the two
smaller hora and the three smaller bedi boats were
obtained by using the C, curves of the tested boats.
Power values were then calculated for the appropriate
Froude’s numbers and plotted on a base of knots. The
diagrams show effective (tow rope) horse power. If the

TABLE 1V
Data of Fishing Boats compared in Fig. 61
L B T Newm Ly} P ? [0) dag

DENNY 0 ft. 62 17.83 6.00 4.58 .383 .645 —1.25 26.5"

m. 189 5.44 1.83
SMT 25A ft. 64.5 18 7.64

m. 19.66 5.49 233 119.2 4.00 476 .648 —0.18 34
SMT 28A ft. 394 13 5.54

m. 12.00 397 1.69 3.67 435 634 —0.5 k7 %
SSPA 17 ft. 62 19.8 8.2

m. 18.9 6.04 2.5 3.92 .393 .628 0 33
VNR C479 ft. 48 13 5.47
(ROMA) m, 14.64 3.95 1.67 51.75 3.92 534
SSPA 587A III ft. 56.1 12 311

m. 17.12 3.65 0.95 6.31 338 558 —597 9

588A 1V ft. 48.6 13 4
m. 14.85 397 1.22 5.48 .280 510 —9.40 8

[40]
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TABLE V
Bedi SSPA 588B, C, D

Trim Level Keel By Head By Stern
L ft. 48.6 49.6 47.6
m. 14.85 15.15 14.54
B ft. 12.0 12.0 12.0
m. 3.97 3.97 3.97
T ft. 4.0 4.2 39
m. 1.22 1.28 1.19
588B cu. ft. 698 700 696
cu. m. 19.75 19.8 19.7
v 588C cu. ft. 689 700 686
cu. m. 19.5 19.8 194
588D cu. ft. 680 695 674
cu. m. 19.25 19.65 19.06
Am sq. ft. 28.5 27.2 294
sq. m, 2.65 2.53 2.74
588B 275 .257 287
¢ 588C 271 257 282
588D 267 .255 277
588B .502 516 495
P 588C .496 516 .486
588D 489 512 478
588B —17.4 3.75 1.5
(0] 588C - 1.16 3.24 - 11.2
588D 6.7 --3.07 10.6
jor 8 1" 6
588B 5.5 5.6 53
L4 sssc 5.51 5.6 5.42
588D 5.54 5.61 5.45

efficiency of propulsion is 50 per cent., the required
engine power will be twice the effective power shown.
Tables VI and VII contain the main dimensions corres-
ponding to the curves for the hora and bedi boats. The
displacement corresponds to the loaded waterline.

Fig. 65—hora boats—shows that for a speed of 7 to
8 knots the power requirements vary considerably in the
different boats. This is due to the fact that all the boats
are relatively long but there are big differences in the
displacements of the three types.

Fig. 66—bedi boats—shows that all types at 7.5 knots
require about 10 effective (tow rope) h.p. or about
20 h.p. engines. Over 7.6 knots the smaller boats require
more power than the larger ones. This is because the
length decreases much more than in the case of the hora
boats, therefore the boats will run with higher Froude’s
numbers and with less C, values, which offset the reduction
of power made possible by smaller displacement.

The bedi boats, because of their transom and larger
deck area, seem to be more suitable for mechanization.
It might then be practical to standardize a 20 h.p. engine

[41]
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for all boats, giving them the same speed and making it
possible to import engines of the same size. This would
probably lessen the problem of keeping spare parts in
stock.

TABLE VI
Hora Boats
Dimensions corresponding to loaded waterline and power estimate
in fig. 65
Type Fig. 44,45, 46, 41,42, 43 39, 40
Model 5874
L ft. 55.1 44.6 42.6
m, 16.8 13.6 13.0
B ft. 12.0 8.73 5.90
m. 3.65 2.66 1.80
T ft. 3.15 2.46 1.7
m. 0.96 0.75 0.52
v cu. ft. 707 395 176.5
cu. m. 20 11.2 50
‘ 0.340 0.413 0.410
P 0.596 0.566 0.557
Liv! 6.15 6.08 7.6
TABLE VII
Bedi Boats
Dimensions corresponding to loaded waterline and power estimate
in fig. 66
Type Fig. 47,48, 49 50, 51,52 53,54,55 56,57, 58
Model 5884 °
L ft. 48.6 38.20 34.40 30.45
m. 14.85 11.65 10.48 9.28
B ft. 13.00 11.45 9.67 8.59
m. 3.97 35 2.95 2.62
T ft. 4.0 3.7 345 295
m. 1.22 1.13 1.05 0.9
v cu. ft. 707 459 353.5 229.5
cu. m, 20 13 10 6.5
h 0.280 0.282 0.309 0.297
¢ 0.510 0.557 0.561 0.540
vt 5.48 4.96 4.86 498
APPENDIX A

DESCRIPTION OF THE RADIAL MEASUREMENT
METHOD (See fig. 67 on page 48)
The following method enables one man only to take off the

lines of a boat. .
The boat is first divided in its length into several stations,
normally eight, which do not need to have equal distances
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between them. They can be arranged so that they do not (the centre line of the boat). Then one has to take two fixed
coincide with places where the boat is supported by stan- points A and B in the same plane as the section as the
chions, etc. The stations fore and aft should be somewhat general points for the radial measurements. One point can
closer than those of the middle to get fuller details of the be selected on the ground, by placing a plank there and the
curves. All the stations must be chalked on the hull, and the other can be chosen on a ladder or a plank placed between
distances between them measured. the gunwale and the ground, as can be seen from fig. 67. In

The rake and bend on the stem or stern posts are measured the two foci, A and B, one fixes the measurement tape with a
from a station vertical to the keel, or they can be measured nail and the radii A-1, A-2, A-3, etc., and B-1, B-2, B-3 are
according to the radial method described below. When measured. The same procedure is repeated for each section.
measuring the sheer line, one places a plank horizontally at In working out a lines plan one first draws the profile and
right angles to the keel, checking it with an ordinary bubble- the deck contour. These determine the position of the keel
level. The vertical distance from the plan to the gunwale and gunwale in the body-plan. With these points determined
is then measured at the different stations. If the keel of the it is easy to circle-in the focal points A and B using the radii
boat is not horizontal, one measures the A-1 and A-9 and B-1 and B-9 respectively. After A and B
deviation at the stem and stern post to > have been found, it is easy to determine the section by drawing
get a correct datum line for determining \ a line through the bisection points of the arcs of radii A,, B,;
the outboard profile of the boat. The A,, B, etc., swung from A and B. The resulting body-plan
breadth of the hull is measured on deck will have the sections at different distances from each other.
at the different stations, or wherever From this, longitudinals, water-lines, buttocks and diagonals
possible, so that one can arrive at a must be drawn next. It will then be easy to draw a new body-
correct deck line. \ plan with equal distances between the sections.

After having drawn the profile and
the contour of the deck, one starts with
the sections. On each station one marks
a number of places which can be called,
for example, Nos. 1 to 9 (fig. 67). The \
number will depend on the size and the N\
shape of the section. Each section has N
to be at a right angle to the keel line i
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(— +— +— +—). Head trim is slightly better at verv high speed, but

stern trim much worse at all speeds

( ), and the three alternatives cre 44 per cent. (B — — — —),

22 per cent. (C—  — - — ). and O per cent. (D— - — -+ —)

alternatively. For dimensions Ae; Table V and test results fig. 63
and 64
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EUROPEAN BEACH LANDING CRAFT

by

HANS K. ZIMMER

HERE are many places where natural harbours do

not exist, where the construction of harbours is too

expensive or where wafer and current conditions
make such construction virtually impossible. Fishing has
therefore been carried out from open beaches in many
places, quite large and efficient boats having been
designed for this purpose, and such fisheries have often
assumed great economic importance.

Many countries, now in the process of developing
fisheries, would benefit from studying the designs of
existing beach landing craft in Europe and the techniques
of operation which have been successfully developed
by generations of fishermen.

DENMARK
BEACH FISHING PLACES

The main Danish beach fishing places are on the north-
east coast of Jutland, between the natural harbour of
Tyborgn, in the south, and the artificial harbour of
Hirtshals, in the north. The weather is rough and there
are not more than about 120 fishing days a year. The
beaches are fairly steep and sandreefs are seldom built
up outside the landing places. The unprotected parts of
the beach are not very stable and most of the landings
have natural rocks or artificial stabilizers. This is
necessary, as the boats are beached and launched by
powerful winches installed in permanent buildings on the
beach. To save transport, buildings for net stores, fish
handling, freezing, etc., are also placed near the beach.

The boats are of strong, clinker-built wood construc-
tion. The hulls are relatively flat-bottomed and they are
fuller than the usual Scandinavian fishing boats, especi-
ally in the midship section and the part of the stern that
is above water. The boats range up to 40 ft. (12.19 m.)
length over-all, and 12 gross registered tons (Danish
measurement). The larger boats are propelled by hot-
bulb internal combustion engines (semi-diesels) of 35 h.p.
giving a speed of 7 to 8 knots.

LAUNCHING AND BEACHING

In the last century the fishing boats were smaller and were
launched by man-power. With the introduction of the
motor, boats became heavier and launching and beaching

procedure consequently grew more difficult. A simple
hand-winch was introduced to make the work easier,
the bow of the boats being supplied with a sturdy steel
eye-bolt to take a hook of the winch wire. Later,
portable rollers on wooden flats were put under the keel
instead of the usual plain wooden sleepers, fig. 68. The
rollers are made of cast-iron in wooden bearings. A more
modern version is made in Thisted (Krogh and Christen-
sen) which rolls on a fixed steel shaft on a greased
* needle > bearing. The rollers have two ropes attached
to aid transport along the beach. While they greatly
reduce friction they also elevate the boat, causing
difficulty in keeping it transversely balanced. Fig. 69
shows a typical beaching at night. The searchlight is on
and the shore crew is directing the boat to the rollers
with the help of long sticks. Portable tripping stanchions
are used to avoid the boat tipping over once on shore,
fig. 70.

Crews from three boats usually work together as a
team to launch the boats. The motor is started when the
boat is on the beach, a special cooling water tank making
this possible. With the exception of the helmsman on
board, the combined crews push the boat out into the
sea. The clutch is engaged as soon as the boat is in the
water and, with the controllable pitch propeller in
astern position, it is seaborne. All engine controls are
in handy positions in the wheel-house. In the same
manner, the second, third and last boats are launched
but after the second launching the crews are reduced by
the helmsmen of the first and second boats. As each
boat has usually a crew of four, it means there are only
nine men left to launch the last boat. When the last boat
reaches the water, the launching crews jump on board
with the help of a ladder or by steps on the stem itself,
fig. 70, and are transferred to the other boats.

This procedure has the following disadvantages:

(a) beaching is still heavy work and, when using
rollers, boats often are supported by one roller
only which puts a great strain on the hull and there
is a tendency to hog;

launching is heavy manual work and can only be
carried out by co-operation of the crews of a num-
ber of boats;

©®)
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(c) a temptation to put the propeller in action before
it is totally submerged, to aid in the last stages
of the launching, causes unduc wear on the stern-
gear by the sandy water of the breakers;

() the boats have to come alongside cach other in
open sea to distribute the crews after launching
so that damages to bulwarks and topsides arc
frequent.

flexible steel wire. The two driving handles fit both the
primary and secondary shafts. The wooden construction
is made of 64 x 3 in. (16.5>7.6 cm.) planks with stiffeners
and a ground-frame of 5} x2% in. (13.9%6.3 cm.)
planks. The connections are dove-tailed and stiffened
with steel straps. The winches are permanently anchored
to the beach and requirc very little maintenance.

At a number of landing places such as Stenbjerg_

Fig. 70

Handwinches werc introduced, and are still used. to
reduce labour, fig. 70. They are usually made locally
from cast-iron gearwheels and bearings, steel shafts and
wood. The single typc has a reduction on the gearwheels
of about 6} : 1 and a drum diameter of 4 in. (100 mm.)
minimum for | in. (25.4 mm.) flexible steel wire. Some
winches have foot- or hand-brakes and a stopper working
on the larger gearwheel. The double type has a 1-in.
diameter primary shaft with a reduction of about 3: 1 to
the 1} in. (29 mm.) diameter second shaft, which in
turn has about 6:1 reduction to the 1} in. (32 mm.)
diameter drum shaft. The drum has a diameter of
5 in. (12.5 cm.) minimum for 1} to 1§ in. (32 to 38 mm.)

Vorupgr, Klitmgller and Lild Strand, power-driven
winches have been installed with a pulley block per-
manently anchored in the sea, fig. 71. Anchors and the
submerged pulley block, which is about 400 ft. (120 m.)
from the shore, are indicated at the top of the diagram.
The pulley is about 20 in. (3 m.) in diameter and of the
usual cargo block construction. The anchor wire is
connected to a hoop made of 1} in. (38 mm.) diameter
steel; a 16.4 ft. (5 m.) beam of 3.2x3.2x# in. (80 x
80x 10 mm.) steel angle is screwed to the block to
prevent tripping. A spare block with a tripping beam
is usually kept in the winch-house. The main wires are
led from the anchored block to the two drums of the
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winch. They usually consist of 5§ parts with a 1} in.
(32 mm.) link and two 1 in. (25 mm.) shackles between.
The length of the outer, or sea wire, *“ A ” of fig. 71, is
about 720 ft. (220 m.) 3% in. (95 mm.) flexible steel wire.
This wire is shackled to the intermediate wires “ B ”,
which are each about 185 ft. (56 m.) long. The inter-
mediate wires are shackled to the drum wires, each about
400 ft. (120 m.) long. The winch has two drums which are
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connected by clutches to the prime mover, an electric
motor of about 30 h.p., or an internal combustion engine
of 30 to 60 h.p. Both drums have ample brakes. Some
of the winches are converted steam-trawler-winches,
others are especially manufactured at a price of about
Danish kr.90,000 (£4,650; U.S.$13,000). The converted
winches are cheaper in first cost.

The launching wire is connected to a special fitting at
the after end of the sternpost, fig. 72. The eye of the
launching wire is put between steel bands secured to the

[54]

Fig. 72

sternpost and the after end of the keel, and is locked in
position by a bolt, the upper end of which is carried
through a steel tube in the stern to the after deck. There
is an aperture between the steel bands on either side, to
enable the boats to be launched from either side of the
main wires. The other end of the launching wire is
shackled to the link between the sea-wire and the inter-
mediate wire. In fig. 71 the boat marked “ 1™ on the
right-hand side is connected for launching. The far
side drum is connected to the prime mover by means of
the clutch, the other drum is let loose, and the launching

Fig.73
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wire and the boat are carried out to sea. When the boat
is scaborne, the skipper raises the locking bolt and the
launching wire drops off. To aid this, a rope attached
to the boat end of the launching wire may be pulled by
one of the shore gang. Once away from the launching
wire, the boat is free to move by engaging the propeller
clutch. The motor is always started when on the beach.
On the left-hand side of fig. 71, the boat *“ 2 has just
been launched. The time taken for one launching is
about four minutes.

The beaching wire *“ E , fig. 71, 24 to 2§ in. (64 to
70 mm.) galvanized flexible steel wire, is connected to the
stem of the incoming boats, “3” and “4”. The
beaching wire may be attached to a pulley block which
slides over the beach on a wooden cradle, or the wire may
be led directly to the main pulleys fixed on concrete blocks
in the beach, the sliding block being used to ease the
strain on the winch when beaching larger boats.

The other end of the beaching or sliding-block wire is
attached to the link between the intermediate wire and
the drum wire. Fig. 71 shows boat * 3™, right-hand
side, using a sliding block. Boat * 3 ™ will be beached
by the same haul that launches boat ““ 1 . On the left-
hand side of fig. 71, boat ** 4 has just been beached.
The beach fairlead mast indicated as ** Mast ™ in fig. 71,
see also fig. 73, is sometimes necessary to break loose the
anchored block when it has been buried in sand by bad
weather. In front of this mast is a fixed pulley that may be
used for beaching purposes instead of the anchored block.
The intermediate wires are then disconnected from the
drum wires and these are shackled to a wire running
over the mast pulley (fig. 73, but not indicated in fig. 71).

In heavy weather it may not be possible to beach the
boats but they are strong and sea-kindly and can stand
heavy storms. A mast is erected on a nearby hill, from
which special signals in local code are sent to the boats
in case of difficult or impossible beaching. Most boats
have wireless receivers and listen to weather reports.
Fishing is considered safe work and there have been no
casualties since World War I1.

The first cost of a power-driven beach landing installa-
tion is estimated to be about Danish kr.110,000 (£5,700;
U.S.$15,900) and the upkeep, inclusive of the salary of
the winch operator, is about Danish kr.25,000 to
30,000 (£1,300 to 1,550; U.S.$3,600 to 4,350) a year.
One power winch will serve 12 to 18 boats of about
10 gross registered tons. At Vorupdr, there are two
power-winches serving about 25 large boats.

The fishing boats pay a fixed fee and, in addition,
1 to 2 per cent. of their gross income. To this * harbour
due ” may be added the excessive wear on the bottom of
the boats which slide on the beach itself, without any
sleepers or rollers, but such expenditures are negligible
compared to the cost of a permanent artificial harbour.
At Hanstholm a permanent harbour is under construc-
tion but the work has almost stopped, as it is estimated
conservatively that it will cost more than Danish kr.
70,000,000 (£3,500,000; U.S.$10,000,000) to finish the
job (Hanstholm-Udvalget 1946).

[55]

THE BoATs

The boats are built locally based on tradition, experience
and imagination. The builders do not work to drawings
nor do they take their measurements off models. The
materials are bought and the boat is built according to
the fisherman’s order and to the mental picture this
order creates in the boatbuilder’s mind. The smaller
boats are almost invariably of the transom stern type and
all are clinker built.

Rowboats

A rowboat of 164 ft. (5 m.) length and 54 ft. (1.7 m.)
beam, will have the following scantlings: keel, 24 in.
(6.4 cm.), oak; gunwale 24 x § in. (6.4 X 1.9 cm.), oak or
fir; nine frames with floor timbers 2x 1% in. (5.1 x3.8
cm.), oak or fir; two floor timbers, 8 in. (20.3 cm.) high
to form a fish hold; skin planking, seven planks each side,
gin. (1.6 cm.), beech or fir, with butts having inside straps,
riveted by galvanized steel or sometimes copper nails ;
stern thwart, about 33 ft. (1 m.) long; three fixed thwarts
with pillars to the keel; thwartstringers, 1} x§ in.
(4.4x1.6 cm.). The oars have metal-lined holes to fit
single pintle rowlocks. Boats have up to three men
crews who fish near the beach with simple gear.

Small Motorboats

A small open motorboat, 20 x74 ft. (6.1 x2.3 m.)
of the *‘ pram > type may have the following scantlings:
keel, 24 x 1 in. (6.4 2.5 cm.), oak; hog, 4 x 24 in. (10.2 x
6.4 cm.); floor timbers, 3x2 in. (7.6 5.1 cm.) about
16 in. (40 cm.) apart; frames, 24 x 14 in. (6.4 x3.8 cm.);
planking, 10 planks each side, § in. (1.6 cm.); garboard
strake, § in. (1.9 cm.); gunwale, 2} X1} in. (6.4 > 3.8 cm.)
with 14 in. (3.8 cm.) halfround; 4 thwarts. A 5 h.p.
slow, single cylinder gasoline engine is fitted aft of
amidship, the propeller being the usual reversiblc type
located under the stern and protected by the keel aft.
“ Pram ' boats use a fin, or sailing bilge keel, under the
forefoot, to get better course-keeping.

Large Motorboats

Larger boats ‘have a closed-in engine room aft and a
cabin forward. When longer than about 30 ft. (9.1 m.),
they are decked and have a fish-hold amidship. The bul-
warks must be low and there is a danger of the crew
falling overboard when fishing eagerly. To prevent this,
the vessels have small square hatches to accommodate
the fishermen, two on either side of the fish-hold hatch.
The hatches fit watertight in oak coamings, flush with
the deck. The fish-hold hatch, about 6 x 6 ft. (1.8 x 1.8 m.)
has steel or oak coamings with wooden covers which are
sometimes hinged. The hold itself is divided by portable
wooden boards.

The wheel house at the after end of the wooden engine
casing usually has its floorboards below the level of the
deck. From the front of the wheelhouse there is access to
the engine-room, but all engine and propeller-controls
are located in the wheelhouse. Rudders are mostly fitted
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on steel posts and are raised above the keels by upturned
skegs to avoid contact with the beach or they may be ™N
elevated by raising the rudder-stock and tiller from the ’ W
deck. The more advanced boats have hydraulic steering
arrangements.

The engine room has this arrangement: a single l / ©
cylinder hot-bulb (semi-diesel) engine, driving (a) the -
hand-operated controllable pitch propeller, usually
two-bladed, connected through a clutch at the after end; /
(b) the electric dynamo, about 300 w., 12 v. D.C., /
through a belt drive from the flywheel; (¢) the fishing #
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winch at the forward end of the engine casing, by a belt — %
or chaindrive from the forward end of the engine. A <
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bilge pump of the same size as the cooling water pump is
usually built into the engine. Cooling water may be %
drawn from a 11 imp. gal. (13 gal., 50 1) steel tank in the vy 0«
engine room ‘ hopper cooling system ** or from the sea.

Fuel oil is carried in steel tanks containing up to -
130 imp. gal. (160 gal., 600 1.). As these tanks are placed
low down, it is usually necessary to transfer the oil by
handpump to a daily service tank, about 9 imp. gal.
(11 gal., 40 1.), fitted in the engine casing. Extra fuel for
long trips is carried in 9 imp. gal. (11 gal., 401.) drums.
Lubricating oil, about one-tenth of the fuel, is in a

1

LwL

/)
~

separate tank or in drums.
A tank in the engine room delivers compressed exhaust
gas, for starting, and to the blow lamp. Charging is

s
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done by a pipeline from the engine cylinder. Exhaust
gases are discharged from the engine by a pipe leading
through the casing, ending above the wheel house. The
dynamo charges a storage battery which supplies current \
to the signal, deck and cabin lights, and to a search or
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Fig.

floodlight. Sails are carried for an emergency and for v
steadying the boat in a seaway. .
Drinking water is stored in a glass or wooden cask

Usually the boats leave the beach before dawn and return
in the evening but some trips may take about four days.

Description of a typical boat

To give a better impression of these outstanding beach
landing craft, the Jylland is described in detail. (See /

and a paraffin stove is used on long trips for cooking. \'
|

linesplan fig. 74 and sailplan fig. 75.) The lines, fig. 74,
are drawn to the frames and not to the outside of the

skin planking as is usual for wooden hulls. Fig. 76

shows the boat on the beach. {
Built 1950 by Thisted Skibvaerft; 10.16 gross and

3.0 net registered tons (Danish measurement); length 7

over-all, 36.8 ft. (11.25 m.); length between perpen- \

diculars 32 ft. (9.8 m.); beam 14 ft. (4.20 m.); depth, 1 Y

4 ft. (1.25 m.); displacement to load water line, inclusive / /

—_————— e

of keel and planking, about 15 tons. Hot-bulb engine

35 h.p. at 450 r.p.m., with compressed air starting,

driving a controllable pitch propeller through a clutch; / / /
/

belt drives for electric dynamo and fishing winch. Two
fuel oil storage tanks, each 66 imp. gal. (79 gal., 300 1.)

N
|

\

o

and one 9 imp. gal. (11 gal., 40 1.) daily service tank, hand-
fuel-transfer pump; lubricating oil tank 13 imp. gal.
(16 gal., 60 1.); cooling water tank for beach-running
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about 11 imp. gal. (13 gal., 50 l.); speed, 7-8 knots.
Scantlings: keel, 10 X9 in. (25.4 x22.9 cm.), Danish oak,
with 33 %1 in. (89 x25 mm.) steel bar; hog, 6x6 in.
(15.2x 15x2 cm.) in the midship (fish-hold) only; floor
timbers, 4% 3 in. (10.2x7.6 cm.) pinc, 13 in. (33 cm.)
apart. £ in. (16 mm.) bolts; floor timbers, 3 in. (7.6 cm.)
thick. with grown knees at sides to the frames; in engine
room 5 in. (12.7 cm.) thick; in stern, steel floors, 13§ >
14 in. (44 x38 mm.); frames, 3 in. (7.6 cm.) sided x5 in.
(12.7 cm.) moulded, 64 in. (16.5cm.) moulded at the bilge

4

7Ny 1 e
 JYLLAND
'BUILT 1950 BY THISTED SKIBSVARFT

\

. SAILPLAN

and-groove pine; ceiling in hold and floorboards.
1 in. thick.

The stern of Jylland 1s a departure from the usual, which
is a full elliptical stern with a pronounced knuckle
just above the L.W.L., fig. 77.

ENGLAND

English beach fishing places are on thc east coast of
Yorkshirc and Northumberland and on the Channel

HEELHOUSE|

ENGINE CASING
/
! /

HATCH

A 8ft-245m

]
' |
1
i

ENGINE ROOM

FISH HOLD

Fig. 75

shelf, 8 x2} in. (20.3 < 5.7 ¢cm.), pine, tapered towards the
ends: deck beams, 34 x 3 in. (8.9 x 7.6 cm.); deck clamps,
5%2 in. (12.7x5.1 cm.), from the engine casing to
cabin; in engine room, 7 x 3} in. (17.8 x8.9 cm.), tapered
tothe stern; planking, 13 strakes, | in. (2.5cm.), American
oak: the bottom planking is reinforced by wear planks,
| in. beech or oak, renewed about every third year, at a
cost of Danish kr.1,000 (£52: U.S.$145); bilge keels,
four layers of | in. beech or oak (mainly to steady the boat
on the beach); deck, x4 in. (1.9x10.2 cm.), tongue-
and-groove fir; gunwale slotted at the frames; bulwark
rail. 6 x 1} in. (15.2x3.8 cm.), oak, at the stern 10} x
13 in. (26.7 x 3.8 cm.); height of bulwark about 6% in.
(16.5 cm.) above deck; bulkheads, § in. (1.9 cm.), tongue-
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and south-east coasts. The boats do not go far out as
there is competition from larger vessels operating from
harbours.

THE YORKSHIRE COBLE

One of the most distinctive of English beach landing
boats is the Yorkshire coble, still operating off' the East
coast at such places as Flamborough and Filey. (Carr
1934, Change in Stern Design, 1948, White 1950).

The primary purpose of the design of this open boat
was to enable it to be launched from beaches against
heavy breakers and to reach the open sea, requirements
for which the coble has proved itself to be so admirably
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suited, in addition to being a magnificent sea-boat.
Great skill, however, is required in handling these craft
and most of the fishermen have only acquired the art by
long and habitual usage. But in unskilled hands or
through lack of experience these craft are liable to involve
disaster, as so truthfully expressed by a competent
yachtsman who, in 1869, so aptly described the coble as
*“ boat and harbour in one, and each of the very worst
and most dangerous order”.

In the landing operation the coble is manoeuvred
to get the bow to seaward and, after the rudder has been
unshipped and the mast lowered, the boat is put on the
crest of a wave and beached. This practice of beaching
stern first is reponsible for a distinctive structural feature,
the use of two side keels instead of the usual central
keel, extending from stem to stern. They are attached
to the after part of the underwater hull, which has an
almost flat form, rising gradually to a transom stern.
With the side keels resting firmly on the sand or gravel
beach, the boat can be hauled out of the water without
risk of overturning.

The coble is unique in form, possessing remarkable
forward sheer which gives a high bow with a deep well-
rounded forefoot, while the stern is low and terminates
in a flat sharply-raking transom. As a consequence, the
craft have a pronounced curved gunwale and are most
graceful in appearance. In the above-water form of its
midship section there is an evident likeness to Norwegian
herring boats of recent times. The broad planking,
arranged clinker fashion, the sharp ‘ tumble home ™
of the sheer strake causing the maximum beam to occur
at its lower edge, and the high hollow bow with its
powerful shoulder, are all features of marked similarity.

The coble is not built with a continuous projecting
keel but its central member, known as the * ram plank ”’,
is fashioned from a substantial piece of timber. The fore-
most section is narrow and deep but it is gradually
widened and reduced in depth as the after-end is
approached, finally assuming a plank-like form with an
upturned end, so important when landing stern first on
shelving gravel beaches. The frames, inserted after the
boat is planked, are of oak, carefully fitted to the angular
assembly of the strakes, the result of the usc of unusually
wide planks. Owing to the absence of a continuous
central keel, two beeching keels, termed ‘ skorvels ™,
are fitted to the after part of the hull to provide the
necessary protection when beaching. The planking is
prepared from locally grown larch or oak and the sheer-
strake is 18 in. (46 cm.) wide in a large coble given a
noticeably sharp * tumble home ™.

One peculiarity of the coble is the narrow and very
long rudder attached to the sharply raking transom.
It extends a considerable distance below the hull, to
serve as a deep keel or centre board. The tiller is of
remarkable length and is so shaped to be readily acces-
sible to the helmsman. The normal rig of cobles consists
of one tall mast, with a well-defined rake aft, carrying a
single large dipping lug-sail which is provided with bow-
lines to enable the boat to sail unusually close to the

wind. Some of the larger cobles, however, are fitted with
a mizen-mast to carry a small standing lug-sail.

Cobles do no not conform to a standard pattern, local
variations having been built. For example, the ports of
Scarborough, Filey and Whitby introduced a double-
ended type in which a sharp raking stern was substi-
tuted for the flat transom. Furthermore, a normal
projecting keel was adopted but it curved slightly up-
wards aft as does the typical coble. This hybrid type,
combining features of the coble and yawl, was appro-
priately termed a * mule . The rigging resembled that
of the normal coble but often smaller lug-sail was
employed to avoid reefing down the larger lug-sail.

Nearly all remaining cobles are fitted with petrol
engines so that, notwithstanding the fact that their
characteristic form has been specially developed for the
purpose of drawing them well up on beaches, there is now
a tendency for these craft to lie at moorings whenever
possible.

It is interesting to note that cobles of the transom
stern type are rowed, towed and beached stern first,
with the rudder unshipped. A transom sterned coble will
draw 2 to 2} ft. (0.61 to 0.76 m.) forward and practically
nothing aft. With the wind abeam it makes little head-
way and in running before heavy seas it is apt to broach,
and there is the risk of the long rudder breaking or
being unshipped.

LAUNCHING AND BEACHING

The boats are transported by placing them, amid-
ships, on a pair of old lorry or bus wheels. The boats
scem to withstand this unusual strain very well.

At Filey there is a flat smooth beach, sheltered on
both sides. When launching, the boats are pushed on
the wheels into the sea, bow first, The two propeller
blades are kept horizontal to avoid damage from the
beach, the propeller shaft being marked inside the boat
so that the blades can be set in the horizontal position
at any time.

When beaching, the engine is stopped and the boat
led stern first to the beach, where the shore gang is
waiting with the wheels and the tractor. The gang
consists of 9 men, inclusive of the tractor driver. The
boat’s crew is usually two, but when longlining three.
The tractor is of a usual agriculture type and seems to
work well with the axles awash. The boat is lifted on to
the wheels and is pulled out of the sea by the tractor.
The weight of the bigger cobles is about 3 tons, inclusive
of engine and gear, and the catch may be up to 300 stones,
or about 2 tons. The average catch is 80 to 100 stones
(1,120 to 1,400 Ib., 510 to 640 kg.) a day.

At Flamborough Head there are two landing places,
north and south of the Head, the north being the main
one. It has a narrow beach in a bay surrounded by rocks
and, on the hill overlooking the bay, is a winch house
containing a 45 h.p. gasoline engine, with a friction
clutch and belt drive to the winch, and carrying a 24 in.
(64 mm.) flexible steel wire on its drum. When a boat
is being beached the wire is led over fixed pulleys and
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Fig. 78. Transom sterned Yorkshire coble

Fig, 79. Stern view of Yorkshire coble on its beach cradle Fig. 80. Bow view of Yorkshire coble
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Fig. 81. Tvpical lines and sail plans of a 31 ft. 8 in. (9.65 m.)
Yorkshire coble of the ** mule ™ type

connected to two substantial bollards at the stern of the
coble, one on each side. Greased wooden sleepers, or
skids, are placed under the boat when it is hauled along
the beach. The winch owner makes a fixed weekly charge
for beaching. In launching, the boats are lowered down
the hill without using the winch and are pushed into the
water.

Description of boat

Coble engines are mostly of the gasoline or gasoline-
paraffin type, with reversc gear, from 10 to 35 h.p.,
giving speeds from 6 to 9 knots. Small, high-speed
diesels are also used, sometimes with reduction gear,
but the high initial cost is usually out of the fishermen’s
reach. Power is taken off the forward end through a dog
clutch and chain drive to a shaft along the boat, beneath
the floorboards. It is carried to the fishing, or lobsterpot,
capstan aft, which may be reversible and will always have
an emergency cut out. The | in. (25 mm.) hand-driven
bilge pump is amidship.

The coble is usually 25 to 30 ft. (7.6 to 9.1 m.) long,
the pointed stern or ““mule ™ type being longer than the
transom sterner. Both types are clinker-built with nine
strakes each side, excluding the rising plank forward.
The propellers work in shallow tunnels formed by a lifted
central keel and deep sidekeels on each side. The maxi-
mum depth of tunnel is about 18 in. (46 cm.). The
*“ mules ** have their propellers about one quarter of the
length from the stern.

Scantlings: keel, 4} x6 in. (11.4x15.2cm.), oak; hog,
44 x2} in. (11.4x6.4 cm.); planking, 8 strakes, § in.
(1.6 cm.), larch; sheer-strake, 1 in. (2.5 cm.), oak; floor
timbers, 4 X 2in. (10.2 x Scm.), oak, about 10in. (25.4cm.)
apart amidship; frames, 1§ x 1} in. (3.8 x3.8 cm.), oak,
scarped to the floor timbers; rubbing piece under the
sheerstrake, 1§ in. (4.4 cm.), oak; gunwale, 34 X2 in.
(8.9 x5.1 cm.), oak or ash; thwart stringer, 2§ x 1} in.
(6.4%x3.2 cm.); thwarts, 5 to 6, 11 x1} in. (27.9 %
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3.2 cm.); middle thwart aft of engine, fastened with
double steel knees at sides. The mast is placed aft of the
bow thwart.

The cost (1952) of a 26 ft. (7.9 m.) coble was approxi-
mately:

Hull and rigging
Engine and capstan (15 h.p..
petrol)

£650 (U.S.$1,820)

£350 (U.S.$ 980)

£1,000 (U.S.$2,800)

THE HASTINGS LUGGER
Launching and beaching

Hastings, on the south coast, has a steep pebble beach
and the boats must be brought over shelves of pebbles
to a safe position above high water level. Power-driven
winches are used in conjunction with sliding blocks and
strong tallow lubricated sleepers. Most of the winches
are driven by second hand lorry gasoline engines develop-
ing about 35 h.p. although some are electrically driven,
but they are smaller and only about 5 h.p. The smaller
boats are hauled by steel hand-winches. As at Flam-
borough the winches are used for beaching only. The
2} in. (64 mm.) circumference winch wire is led through
a pulley block sliding on the beach and back to a fixed
position near the winch. The hook of the sliding block
takes a § in. (16 mm.) chain that is led through a hole in
the forefoot. The sleepers (‘* throws * at Hastings) are
substantially built of oak, 30 X 24 x4 in. (76 x61 x 10 cm.)
with two through-bolts on each side, to prevent splitting.
It is not unusual for the beach to be faired to make
beaching and launching possible. Normally the beach is
steep enough for launching by gravity. To control the
speed one fluke of an ordinary stock anchor is made into
a handle and the other fluke dropped into the beach to
act as a brake.

Description of boat

To withstand these labourious operations over such a
rugged surface, the Hastings luggers, fig. 82, must be
robust and have considerable breadth with little rise of
floor. They are a particular type developed on the south
coast. During the first half of the nineteenth century
the sterns ot all Hastings boats were of the typical square
transom form, but about 1880 the * lute ™ stern, or a
* beaching counter ”, became universal on the larger
boats. The present boats have a more rounded form of
stern, fig. 83.

A typical Hastings lugger, fig. 82 and 83, is the
Edward and Mary, R.X.74, 22 gross and 7.56 net
registered tons. Her registered dimensions are: 27 ft. 9 in.
x 11 ft. X 3 ft. 7 in. (8.5 x 3.4 x 1.1 m.). The sails
consist of jib, foresail and mizzen, and fishing is done by
nets, lines and small trawls, There are, of course, several
smaller types operating, a typical example being the
Rose Mary Ann, about 28 ft. (8.5 m.). Two of the many
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different stern forms common on the Hastings beach are
shown in fig. 84.

Engine arrangements in the boats are unusual. The
boats are equipped with up to three propellers usually
driven by different type of engines with differing horse
power.

NETHERLANDS

The beach fishing flect at Scheveningen, about 150 of the
« Bomschuit ”’ type, was badly hit by a great storm on
22 December. 1894, when more than 25 boats were lost

northern European countries. Fishing from the beaches
takes place all along the Portuguese coast.

Rowing and sailing boats

Small flat-bottomed boats, called Chata, are used off
Caparica, south of Lisbon. They are about 16 ft. (4.9 m.)
long, and have planking of in. (1.3 cm.), supported by
floor timbers, 2 X 1} in. (5.1x3.8 cm.) and frames which
are kneed to the floors, about 11 in. (28 cm.) apart.
There is a watertight floor extending to the thwart
amidship, and floorboards are in the after part only.

Fig. 85

and the others damaged. Since then, boats fishing off
the open beach have given way in Holland to other types
operating from sheltered harbours. The “Bom ",
as the Dutch beach landing craft was called, was a
beamy, full-lined, decked craft, clinker built and of
heavy construction. It was hauled along the beach on
long wooden rollers operating on wooden boards, or rails.
The life-saving institutions of the Netherlands do still
launch some of their boats off the beaches, and the
Koninglijke Noord-en Zuid-Hollandsche Redding-Maat-
schappij have some advanced designs of boats.

PORTUGAL

Portugal has many different types of beach landing
fishing craft, both oar, sail and engine-propellcd, all
carvel built, a contrast to the clinker built hulls of the

The boat weighs approximately 1,800 1b. (800 kg.) and
costs about Escudos 2,000 (£25; U.S.$70). (The sardine
net itself has a value of about Esc.8,000 (£100; U.S.$280).
The boats are difficult to mechanize, but at Cascais one
boat has been fitted with a well to take an outboard
engine.

Another type at Caparica is called Saveiro, used for
sardine beach seining, fig. 85. Sucha boat has a crew of
12, consisting of master, chief fisherman, poleman, eight
oarsmen and one brailing man. The bottom planking is
% in. (2.2 cm.) and the side-planking in. (1.9 cm.),
supported by floors and frames, 2 in. (5.1 cm.) thick
and spaced about 16 in. (41 cm.) apart. The Saveiro is
also carried to the water by man-power, working on
timbers lashed transversely over the gunwales. The form
of the flat bottom makes it possible to move the boat along
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the beach by rocking it longitudinally and swinging it
when supported at the ends.

In the north of Portugal, at Pévoa de Varzim and
Vila do Conde, the small type of beach landing craft,
the Carraia, is double-ended and almost without sheer.
A typical Povoa de Varzim type, fig. 86, has the dimen-

sions: 14 ft. 5 in. x5 ft. 10 in. X1 ft. 10 in. (4.4 x 1.8
0.55 m.) and is about 1.2 registered tons.

Because the boats ship water over the ends when going
through the breakers, they are provided with waterways
and scuppers all round. Although there is a small arti-
ficial harbour at Pévoa—built before the war, at a cost of
more than Esc.30,000,000 (£370,000; U.S.$1,040,000)—
it is too small to give any protection in bad weather. In
the district there are some 1,000 fishermen operating
about 325 boats, a number of which are kept in nearby
harbours during the off season. There is an average of
about 100 fishing days a year.

Nearly the same conditions prevail at Vila do Conde,
but the waterways and scuppers on the boats are omitted,
otherwise the Catraias are of the same form.

A third form of small rowing boat is the Xavega,
which is found on the Nazaré beach. The Xavega and
its sister, the Candil, which is without the pointed stern,
are used as auxiliary craft in beach seining. Their
planking of } to § in. (1.3 to 1.6 cm.) is supported by
24 in. (6.4 cm.) frames, not more than 8 in. (20 cm.)
apart.

At Nazaré there is an average of 200 fishing days a
year and about 1,500 fishermen operate about 150 sailing
craft and 50 motorboats. The landing is protected from
the prevailing north-west winds by a rocky head, and as
the fishing village is built close to the beach, the boats
must be *“ parked ** in the streets and squares during the

Fig. 87
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winter storms. Besides the boats already described there
are larger types called Barcos, small powered transom
sterners, and the Peniche types.

The Barcos are double-ended rowboats with a full
midship section and are used mostly for sardine transport
from the fishing grounds to the beach and for beach
seining. An average Barco, fig. 87, is 34x11x3.6 ft.
(10.5%x3.4x1.1 m.). The transom sterners are about

to the frames. The longitudinal and transverse timbers
have beautifully scarped connections, reinforced by
galvanized steel straps. The dimensions of such a boat
are: 21.6 (19.1) x 8.1 x 3.4 ft. (6.57 (5.81) x 2.46 x
1.05 m.). The cost, with a 10 h.p. single cylinder hot-
bulb engine, mast rigging and sail, is about Esc.55,000
(£680; U.S.$1,900), the engine accounting for more
than half of it.

25 ft. (7.6 m.) long and are easier to build than those with
a rounded stern.

Larger boats
Of the larger Portuguese beach boats the Peniche type
is the most popular, especially on the coast between
Peniche and Aveiro. On the beach of Nazaré the boats
reach 17 gross registered tons and have engines up to
75 h.p.

A typical small Peniche type has substantial keel, hog
and engine bearers to floors and frames, riveted with
galvanized steel bolts, but the planking is simply nailed

Fig. 88

The Linda Pastora ex Digna Flor of Nazaré is a
* Peniche " type with the dimensions: 32.8 (28.1) x 10.4
%3.4 ft. (10 (8.57)x 3.18x1.04 m.) and 5.5 gross
registered tons. It is powered by a 25 h.p. hot-bulb
engine with reverse gear, giving a speed of 6 knots. The
cost of the Linda Pastora is estimated at Esc.100,000
(£1,240; U.S.$3,460) and she carries a crew of 18.

The Estrelinha, fig. 88, is 11 gross registered tons and
is powered by a 50 h.p. hot bulb engine. Main dimen-
sions: length, over-all, 38.5 ft. (11.7 m.); length, pp..
33.7 ft. (10.25 m.); breadth 10.5 ft. (3.5 m.); depth
3.6 ft. (1.1 m.). The general lay-out is shown in the
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hines plan, midship sections and longitudinal plan of
ngs. 89, 90, 91.

The Gloria a Deus is one of the largest boats at Nazaré,
[6.7 gross registered tons. Dimensions: 41.6 (36.4) x
13.2x4.1 ft. (12.68 (11.05)x4.02%x1.24 m.). She has
a 75 h.p., three-cylinder hot-bulb engine, giving a speed
of 9 knots in light condition. Connection between the
wheel house and the engine room is by means of a string-
operated bell and a speaking tube. As in Denmark, a
aopper cooling tank is fitted for running the engine on the

(Ministry of Transport) keeps a strict eye on all boat-
building activities. Even for small craft, drawings must
be submitted for approval and, for vessels above 25 gross
registered tons, hydrostatic curves and cross curves of
stability are required. The Diregao also assures that the
boats are built according to the plans. The boatbuilders
seldom make drawings ; they usually work on measure-
ments taken off a wooden scale model, so they send their
models to a naval architect or draughtsman to have the
required plans made. These plans, although adding to
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Fig. 89

oeach, and there is a mechanical drive to the winch on
the foredeck. Gloria a Deus carries a fishing crew of
20 but she cannot accommodate them all below deck
30 her trips are not very long.

All boats have fixed blade propellers with reverse gears,
or directly reversible engines, controllable pitch pro-
pellers are not used.

The boats of Nazaré are beached and hauled by man-
power or by bulls. Up to 20 bulls are required for
beaching big boats. Launching, bow first, is aided by
the crew pulling the cable of previously laid anchors.
in the calm season the larger boats are kept at mooring
buoys some distance from the beach.

The Portuguese Diregao da Marinha Mercante
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the cost of the boats, are valuable when investigating the
reasons for disasters, failures and defects of design. In
the long run, a secondary advantage will be a safer
development of new forms and constructional details.

SPAIN

Fishing from open beaches is done along the Mediter-
ranean coast by boats of oar, sail and engine propulsion.
At places near Barcelona—Badalona, Vilasar de Mar
and Vilanueva—there are permanent electrical winches
for beaching and sometimes also for launching, fig. 92.
When launching, a block is fixed on an anchored buoy,
some distance from the beach, and the winch wire is
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led over fairleads on the beach to the buoy and over the
block back ta the boat. The buoy is removed in winter.
Steel hand-winches arc also used and, at Vilanueva and
Sitges, a particular kind of capstan made of wood
reinforced by steel bands, is used. Wooden bars are
inserted in it and up to 12 men work them. The beaching
wire is led through one or more sliding blocks before it is
turned round the capstan barrel.

Even the small double-ended sailing boats are decked,
fig. 93. The dimensions are generally: 19x7.25x

1.6 ft. (5.7%x2.2%0.5 m.). Thereis a | ft. (0.3 m.) bul-
wark all around, with free openings at the sides of thc
heavily cambered deck. Two side keels are set at an
angle, over the midship part, down to the level of the
keel, to act as stabilizers when on the beach, fig. 92 and
94. The scantlings are: keel. 5x 1} in. (12.7x3.8 cm.);
sidekeels, 14 in. (3.8 cm.); hog, 7x 2} in. (17.8 X5.7 cm.)
midship to 34 x2} in. (8.9%x5.7 cm.) at ends; floor
timbers, 2} x 14 in. (5.7 x3.8 cm.) double, about 10 in.
(25 cm.) apart; planking, § to § in. (1.9 to 72 cm.);

5
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Fig. 91
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deck, { in. (1.9 cm.); covering board, 1 in. (2.5 cm.);
beams, 2x14 in. (5.1 x3.8 cm.), 10 in. (25 cm.) apart;
shelf, §x1 in. (12.7x2.5 cm.); rail, 3x2 in. and
3x1} in. (7.6 x5.1 and 7.6 X 3.2 cm.); and three hatches,
20%20 in.,, 41%27 in. and 30x27 in. (51 x51 cm.,
104 %69 cm. and 76 xX69 cm.).

The boats have a crew of three to four men and the
average value of the catch per boat per day is about
300 pesetas (£3; U.S.$8). Near Valencia the beach
boats are laid up during the winter, and the fishermen
join the bigger vessels which need more men in winter
than in summer. A Masnou motorboat with sail and
petrol engine is shown in fig. 93.

Fig. 92

The Spanish way of securing the beaching wire is
somewhat unusual. There is a transverse, substantial
wooden member through the bow, just above the
forefoot. A hole in this member takes the wire, which is
also slung over the top of the stem, fig. 94.

SPECIFIC BEACHING PROBLEMS
SOLUTIONS BY THE LIFEBOAT INSTITUTIONS

The beach lifeboats are faced with much the same
problems as the beach fishing boats but lifeboats must
be prepared to go out under much harder conditions of
weather and the boats and gear must be the very best
obtainable. Much ingenuity and scientific research have
been spent on developing the beach lifeboat hullform,
propulsion, constructional details, choice of materials
and launching gear, etc. (Report of the International
Lifeboat Conference 1936, 1947, 1951; Svetsaren 1943;

BOAT TYPES

A stainless steel boat 1938; A new type of lifeboat 1946;
De Reddingboot 1952).

Lifeboats are launched by the fishermen’s winches on
the Jutland coast, but have usually their own beaching
winch. Lifeboat launching gear is in general too elaborate
and expensive to suit commercial fishing. The lifeboats
in the Netherlands and England are very often launched
from the beach under the lee of the vessel in distress and
it calls for rapid movements along the beach from the
station to the wreck. The boats are placed on a specially-
constructed carriage and wheeled along the beach and
launched by the aid of a team of horses or by a water-
proofed tractor.

The lifeboat’s hullform is developed from Scandinavian
practice. The first lifeboats were double-enders, but in
the Netherlands a modified * pram * type hull has been
very popular. The present tendency seems to indicate
fuller sterns, keeping the reserve buoyancy with low free-
board at the stern. The bow is made finer with more
freeboard. Buttock lines are kept flat, particularly in
the after body. Lifeboats can be, and are mostly, self-
righting, a quality desirable also for a fishing boat, but
the necessary tanks at the ends would greatly affect its
efficiency. In fact, the self-righting tanks are also rather
a nuisance on the lifeboats and many stations prefer to
do without them—which indicates that fishing boats
should not be made self-righting.

Lifeboats have their propellers working in tunnels
to protect them from damage when grounding and from
being entangled in ropes and wreckage. This feature is,
to a certain extent, used in fishing boats such as the
Yorkshire coble, but most fishing boats are able to
control the beaching better than a lifeboat. But even a
fishing boat’s propeller would be safer if protected in a
tunnel.

Propellers are not the sole means of propulsion. There
is jet propulsion, several forms of which have the advan-
tage of being protected inside the hull. Such inventions
have been, and will be, tried by the lifeboat institutions
and may save a lot of trouble for the fishermen. Choice of
engines is easier for lifeboats. They have expert engineers
and can spend more on maintenance, but fishermen
require cheap engines that will run economically with
little expert attendance and maintenance. Speed is
important in both life-saving and fishing operations.
The speed of the lifeboats, however, is mostly higher than
is economical for fishing boats. The maximum speed,
in knots, of a seagoing fishing boat in light condition
should be 1.3 x vIength of waterline in feet. While this
speed is already the maximum for fishing boats, the life-
boat institutions have increased speed and are trying to
develop boats of the planing type still retaining the
necessary seaworthiness for operation in bad weather.

Smaller fishing boats in Europe are usually made of
wood, with the exception of the Netherlands ; so are
many lifeboats. It may be possible that wood is the
better material, but lifeboat institutions are also experi-
menting in this field. While fishing boat builders argue
about the advantages of carvel or clinker construction,
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lifeboats are being made of double diagonal wood,
laminated mouldings, plywood, steel, stainless steel,
aluminium and plastics. These experiments should be
watched with interest by the fishermen.

SOLUTIONS BY THE NAvVY

Military invasions from the sea take the easiest path,
which very often leads over the beaches. The main
object of the naval landing craft is to unload the men and
war material; what becomes of the ship is of secondary
importance. The craft has to be a shallow draft vessel
that can be beached bow first with the bow as near dry
land as possible, features which are not easily incor-
porated in a seagoing ship.

One solution to this military problem is the amphibium,
a vessel that can sail from a transport ship to the beach,
proceed under its own power up the beach, unload, and
go back again (Lifeboat Conference 1947, Jackson 1952).
Such amphibious abilities would be an asset to a beach

fishing boat but in its present form the naval amphibiuns
is too expensive and elaborate to interest fishermen. The
amphibium, however, is there to be simplified and
adapted to peace-time work.

GENERAL PROBLEMS
Mechanical propulsion of beach fishing boats

The easiest engine to instal in beach fishing 1 oats is
undoubtedly the outboard. Such engines are commer-
cially available in a range from } to more than 25 h.p.,
weighing from 10 to 110 Ib. (4.5 to 50 kg.). Their
approximate weight in kg. is 7X h.p.§ A high-speed,
4,000 r.p.m. gasoline engine, drives the vertical shaft of
the outboard and the built-in tank for the gasoline and
oil mixture has usually a capacity for one hour’s running
at full speed. Refuelling at sea is possible by a special
arrangement, including an air pump on the storage
tank and a flexible pipeline to the engine tank. Outboard
engines are not considered to be very reliable, but they
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are cheap in first cost and handy in the smaller sizes.
For fishing near the shore with oars and sail, outboards
may be worth a trial as an auxiliary means of propulsion,
particularly where existing boats are of the transom stern
type as the installation requires little or no alterations
to the hull. For such installations, however, extra long
shafts are recommended.

If inboard engines are to be installed the hull should
be designed as a motor-boat, as conversions such as the
Hastings lugger, fig. 83, are not likely to be very efficient.
This means the introduction of new types of boats, which
is always a difficult matter. Handling the boats in surf
and at sea requires a skill developed locally through
generations and any change in hull form will require
adjustments in handling because the movements and

Al

Fig. 94

behaviour of the boat will be different. The change may
be to the better, as judged by an unbiased naval architect,
but the fisherman may not agree. The smaller and more
primitive the boats, the more difficult will be the change
to the more advanced mechanized types. Development
must, on account of the human element, be gradual,
and the main problem is the persuasion and education of
the fishermen.

The fact that the fishermen really have to know their
cngines—not merely press a starter button like a car
driver but to be able to do emergency repairs at sea—
calls for the simplest and most robust type of engine.
Apart from England, where gasoline, gasoline-paraffin
and diesel engines are used, the most popular beach
fishing boat engine is the hot-bulb or semi-diesel.
This engine has the drawback of consuming more fuel,
particularly lubricating oil, than a full diesel. It is also
heavy and slow running, but robust and reliable, able
to stand up to a lot of abuse, and the heavy construction

BOAT TYPES

gives greater wear tolerances. It is a crankcase scavenged,
2-cycle engine that requires a minimum of routine
maintenance and repairs can be done locally. The
gasoline- and gasoline-paraffin engine has a vulnerable
electrical ignition system and uses a highly taxed and
inflammable fuel, but despite these drawbacks, the
1-cyl. variety is a very simple engine to run.

From a technical point of view, the best and most
efficient engine is the compression-ignition engine, the
diesel. Suitable types are commercially available from
about 5 h.p. upwards. Gasoline and diesel engines are
also available with air-cooling, instead of the usual sea-
water-cooling. Where there is frost or much dirt in the
water, air-cooling may be of special advantage, and
the elimination of seawater-cooling would be an asset
as water near a beach is usually contaminated with
sand. The installation of a cooling water tank in the boat
is one solution to avoid the sand, but a fresh-water
cooling system might work better. In frosty places, a
suitable anti-freeze cooling medium could be applied
and fresh water cooling would permit engines to be run
at a higher and more profitable temperature, and cor-
rosion of the cylinder block would be diminished.

If the engine is driving a fixed propeller, there will have
to be a reverse gear between the engine and the propeller
shaft. A controllable pitch propeller will require a
clutch so that the propeller can be stopped when the
engine is running. On the decked boats, one crew member
can be spared by extending the controls of the engine
and propeller to a suitable position near the helm or the
steering wheel. With such controls the engineer does not
need to be permanently in the engine room and can join
the deckhands during fishing operations.

Jet-propulsion, inclusive of the Hotchkiss and Gill
propellers, has so far proved to be inferior to ordinary
propellers. The new Kermath Hydrojet has still to be
tested in commercial beach fishing operations, and is
unfortunately only available with one rather large-size
gasoline engine. Inventions, such as the Voith-Schneider
propeller, could be installed with advantage, but the
added mechanical complications and the cost are big
drawbacks, and as a Voith-Schneider propeller also
acts as a rudder, it must have unrestricted water in all
directions. The same applies to the Kitchen rudder,
and these devices are difficult to install in conjunction
with sidekeels in the afterbody. The Kort nozzle would
improve the thrust when dragging nets, setting lines,
and against adverse weather, but would also impair
the manoeuvrability.

The solution of the problem is an ordinary propeller
with fixed blades or, preferably, a controllable pitch
propeller, protected in a tunnel formed by deep side-
keels or by having a substantial skeg. In Japan, and also
at the island of St. Pierre (La p&che aux iles 1953),
the propeller can be lifted during the launching and
beaching to keep it in a safe, elevated position, fig. 95.
This vertical movement is made possible by fitting a
universal joint on the propeller-shaft, just outside the
stern-tube. At the front of the propeller, aft of the
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universal joint, is a bearing supported by a screw (tubes
or rods are also used), extending to convenient height in
the boat or at the stern. The position of the propeller
may then be controlled by turning the supporting screw
or by lifting the tube or rod. Apart from the wear on
the universal joint and the outer propeller bearing, the
device seems to be a practical one, particularly for con-
versions of many native types of hulls to engine pro-
pulsion. The boats of St. Pierre Island are of the flat
bottom dory type.

The beaching and launching gear on shore will depend
on the local conditions and the size of the boats. The
mechanical system used in Jutland is the most advanced.
In some places it may be advantageous to have the
anchored block floating, preferably between two buoys,
to counteract tripping of the block. The wear on the
anchored block would be diminished with no chance of
it being buried in sand, but the strain on the anchors,
particularly during storms, might prohibit such arrange-
ment. In warm climates, hand-winches and the Filey
wheels may be the simplest way of beaching, launching
and transport.

BUILDING MATERIALS
Notes on scantlings and modes of construction

Beach boats must be built stronger than common boats
so that the hulls can stand the longitudinal strain of one-

Forl

/—ngllb'

EUROPEAN BEACH LANDING CRAFT

point support and the bottoms withstand bumping on the
beach and over reefs.

European beach fishing boats are normally built of
wood. The advantages of wood are its low cost, favour-
able strength-weight ratio, elasticity, thermal conduc-
tivity and the ease with which it can be formed and
assembled by simple and familiar operations. The
drawbacks are its hygroscopic, heterogeneous structure
and its vulnerability to rot and decay, features that make
strength calculations difficult and uncertain (Hendersor.
1948, Wood Handbook 1940, Bjursten 1947, Norén 194¢,
Holst 1952).

To overcome the first of these drawbacks, double- or
triple-diagonal construction of panels like skin and bulk-
heads is one solution, but such panels are difficult to
repair. A number of beach lifeboats and naval craft
are built according to this method, which gives light and
strong construction with good results. Another solu-
tion, that of laminated wood and plywood panels, 1s
coming into use with the aid of modern marine glues
(Stevens 1948, Hearmon 1948). Boat forms, such as the
fishing dory and hard chine transom sterners, lend them-
selves favourably to plywood construction, particularly
for smaller boats, when plywood panels are long enough
to omit butt joints of the planking. But it is not feasible
for the larger boats of, say, Denmark and Portugal,
except perhaps for the construction of bulkheads,
casings, deckhouses and other smaller items.

Fig. 95
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In the Netherlands, steel is a popular building material,
even for small lifeboats. The main drawbacks are
corrosion and high thermal conductivity. For the small
boats the plating must be very thin, a matter of a sixteenth
of an inch or a few millimetres and such thin shells are
soon rusted through and are vulnerable to local defor-
mations, so that extra thickness of the bottoms seems
to be necessary. Composite construction of steel and
wood may be feasible if the steel is made to carry all the
main strains on the hull and the wood is used for planking
and deck, i.e. only to keep out the water.

Aluminium is now being used extensively in the build-
ing of boats and ships. It is lighter, antimagnetic and,
in certain alloys, less corrosive than steel. The welding
of aluminium is, however, not so easy as the welding of
steel and most aluminium structures are riveted. Alu-
minium beach boats would be more expensive than the
present wooden ones, but lighter and stronger, except
for local deformations. Items such as tanks, including
ballast tanks, may be built into the hull structure. In
Jutland, where the boats are beached on sand, aluminium
hulls should be well worth a trial. Composite aluminium
and wood construction is being used in British boat-
building for Royal Naval Motor Minesweepers, about
150 ft. (46 m.) in length. This mode of construction may
be a practical solution for future large beach boats.

In addition to metal hulls, much research and investi-
gation is being done, particularly by the U.S. Navy and
Coast Guard, on plastic hulls (Lifeboat Conference
1951, Jackson 1952, Plastics in boat building, 1951,
1953). The moulds in which these boats are made are
expensive and mass production is, therefore, of primary
importance.

GENERAL BEACH PROBLEMS

Effect on hull form

In order to maintain an upright position when on the
beach, the bottom of a boat should be flat or steadying
sidekeels should be applied, prefcrably near the end
that is beached first and launched last (e.g. Yorkshire
coble) as the draught at the beached end is then at a
minimum, which saves the crew from going too far into
the water. In launching, the real trouble is the passing
of the breaking waves. Once outside the surf, the beach
problems are left behind, and the boats should preferably
behave as do other good seakindly vessels.

The simplified form of ocean waves and their mathe-
matical and geometrical analysis may be known from
text-books (Taylor 1933). The effect of such waves
coming across shallow water is a retardation of the speed
of the wave ((Taylor fig. 11 and 12, show the relation
between length of wave and speed of advance in various
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depths of water). In shallow water of uniform depth, the
orbits which the water particles are describing, and which
are circular in deep water, tend to flatten owing to inter-
ference with the bottom. Near the surface, the orbit
becomes an ellipse with the major axis horizontal, and
as the bottom is approached, the vertical movement is
reduced until the particles only move to and fro at the
bottom. This becomes effective when the water depth
is less than half the wavelength.

Waves are not reflected from a beach as from a steep
rock, but the energy is broken down gradually. When
uniform ocean waves approach the coast and the water
becomes shallow, the velocity decreases and successive
waves tend to close up. The effect of this closing up is
to make the shape of the waves conform,to that of the
coastline so that a long line of a wave may break almost
simultaneously against a flat beach. The waves them-
selves become sharp at the crests as they are slowed down
and, because of this, the crests become unstable, break
down and finally become waves of translation rushing
up the beach.

The dangerous zone for the beach boat is where the
wavecrests are starting to break. Water is likely to come
over the end launched first and wash the decks clean or
fill an open boat, and there is always the danger of being
thrown broadside on by a wave and being capsized by
the next. The speed of the crests, according to Taylor
(1933), exceeds 10 knots at 10 ft. (3.05 m.) still water
depth. Conditions of the surf will vary with the size
of the waves and the slope of the beach. At a certain
beach there will be a size of wave that prohibits any
beaching attempts but, then, the weather will most
likely be too rough for fishing.

A hull form like the coble seems to be ingeniously
designed for passing the surf with the bow facing the
direction of the waves, but it is not a boat easily handled,
particularly in the open sea. Hull forms of the Jutland
and the Portuguese types are a more judicious compro-
mise between a seagoing and a beach boat. They are
able to tackle the surf with either the stern or the bow
and in cases of emergency such as sudden storms, there
is no need to perform the risky turning of the boat
outside the beach surf. Because of their broad gunwales,
or decks, particularly at the ends, the Peniche type of
Portugal must be lively in a seaway, but as they usually
work in a regular swell or in calm, liveliness makes little
difference. Actually, the difference in a seagoing and a
beach boat of the Peniche type is the flatter bottom and
buttock lines of the beach boat, the deck line being
about the same in both forms. The Jutland boats
have largely retained their original seagoing qualities
and, as they are mechanically beached and launched,
their transverse stability on the beach is sufficient.



SMALL FISHING BOATS IN PORTUGAL

by

JOAQUIM GORMICHO BOAVIDA

HE Portuguese motorized fishing boats are almost

entirely developed from older local types of sailing

boats. They usually stay at sea for only one or two
days. They are suited to local conditions and are reason-
ably safe, but some are not as fast or economical as
fishermen would like them to be.

Powering small boats presents different problems in
the north, central and south coastal fishing centres of
Portugal, but in all these places the fishermen are anxious
to install motors in their boats, particularly in coastal
long-liners and lobster catchers.

This is a direct result of the improved standard of life
of Portuguese fishermen and of the interest free loans
granted them by their ** Casas dos Pescadores  (*‘ Fisher-
men’s Houses ’). The primary object of the credit
programme is to increase production and to lower the
price of fish by the use of more efficient boats and gear.
To achieve this, it is necessary to remove some technical
and economical factors, mainly in the north and south
coast fishing centres. It is felt that the engines sometimes
are larger than necessary, and that in some instances,
they are not suitable for marine operation. Overpowering
makes operation more expensive. The engines weigh
down the hull and increase fuel consumption without
contributing much to higher speed.

Investigations are being made by the Gabinete de
Estudos das Pescas (Fisheries Research Office) with the
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Fig. 96. Motorization of the fishing craft at Ericeira

[73]

object of selecting standard designs of powered fishing
boats, and types of sail and oar fishing craft suitable for
motorizing. The selected boats will be those whose crew
and owners confirm their seaworthiness and economical
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(91010 m.)

operation as being superior to all other types. Later,
the investigators hope to improve the seaworthiness
and economical operation of the boats by tank
tests of models. The plans resulting from this study
will be at the disposal of the fishermen, free of charge,
so that they can build the boats through the credit
programme.

It is intended to avoid, as much as possible, the building
of larger, faster and more complicated boats in the
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TaBLE VIII
Lobster Catcher of Peniche

Main dimensions:

BOAT TYPES

TABLE X

Length, over-all ‘ zf; 7 6”:’;2 Long-liner and lobster catcher of Ericeira
Length, between perpendlculars . . . 185 5.63 Lo .
Length, registration . . . . . 210 6.40 Main dimensions:
Breadth, moulded . . . .74 2.26 f. m.
Breadth, registration 7.4 2.26 Length, over-all . 20.3 6.20
Draught, forward 1.2 0.38 Length, between perpendmulars 17.1 5.20
Draught, amidships . 1.9 0.59 Breath, extreme . 7.1 2.15
Draught, aft . . 2.7 0.81 Deptn, forward 3.8 1.15
Depth, amidships 34 1.05 Depth, amidships 2.7 0.82
Depth, registration 34 1.05 Depth, aft . 4.0 1.23
Depth, for tonnage calculations . 2.6 0.80 Moulded draught 1.6 0.50
Gross tonnage . . 2.66
Net tonnage 1.57
GENERAL ARRANGEMENT—fig. /06
GENERAL ARRANGEMENT—/ig. 101
Scantlings: Scantlings: )
in. mm. in. mm.
Keel . . 49%x22 125%55 Keel 5.5x2.0 140x50
Floor timbers . 39x1.8  100x45 Shelf « -+« . . 31x08 8020
Middle futtocks 28%0.6 0% 15 Stringers . . . . . . . 3.1x08 80x20
Shelf . . 5.3%0.8 135 % 20 Waterways . . . . . . 104x1.8 265x45
Stringers . 5.3%0.8 13520 Wale . . . . . . . 1.6x1.6 40x40
Bilge-keels 47x1.0 120x25 Sheerstrake . . . . . 47x1.0 120%x25
Waterways 83x1.2 210x30
Rail 4.7x1.0 120x25
TaBLE IX
Lobster catcher of Peniche
Main dimensions: P m TaBLE XI
Length, over-all . . . . .0 276 8.40
Length, registration . . . 236 7.20 Long-liner of Sesimbra
kengé:lh for lonnage calculatlons . . . 24.2 ;68
rea over-a . . . 9. .8 A A
Breadth, registration 9.0 2.75 Main dimensions:
Breadth, for tonnage calculations 8.7 2.65 ft. m.
Depth, forward . . 5.2 1.57 Length, over-all . . . . . . 213 6.50
Depth, amidships 38 1.15 Moulded, breadth . . . . 8.2 2.50
Depth, a . 5.5 1.68 Moulded, depth 2.8 0.85
Depth, reglstratlon . 3.8 1.15
2?3;:‘ tg(:‘;;::nage cs;tlculaflons ) ) ) ; 30 4.53 0.9 GENERAL ARRANGEMENT—/ig. 108
Net tonnage . . . . . . . 23
GENERAL ARRANGEMENT—/ig. 102 Scantlings: .
%20 180 50
ings: Keel . . 7.1X2.
Seantlings: Materials Floor timbers . 28x14  70x35
Keel 5.1x24 1 30 X 50 Oak Middle futtocks 28x14  70x35
Stems . 5.1x24 130x60 ,, Keelson . . 4.3x3.9 110x100
Aprons . 5.1x5.1 130x 130 Pinaster Shelf . 3.9x0.7  100x 18
Middle futtocks 24%x20 60x50 Stonepine Stringers . 3.1x08  80x20
Floor timbers . 28x20 70x50 Bilge keels 24x20  60x50
Keelson . 5.5x5.1 140x 130 Pinaster Beams . 7.1x1.6  180x40
Strinners . 55x1.1  140x27 Coamings 8.7x1.6 220x40
Shelf 51x1.0 130x25 Waterways 79x1.6 200x30
Beams 6.3x20 160x50 " Deck . 7.9x0.8 200x20
Garboards 51x08 130x20 Rail 3710 95x25
Outside plankmg 0.8 20 " Wale . . 3.9x20 100x50
Bilge keels 55%1.6 140x40 " Outside planking 7.9x0.7 200x 18
Sheerstrake 59x1.2 150x30 Sheerstrake 3.1x16  80x40
Waterways 8.7x1.2 220%30 " Topside—planking 3.9x08 100x20
Wales . 31x24 80 x 60 »
Engine bearers 4.7 120 "
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TasLe X1
Engine-propelled long-liner of Sesimbra

Main dimensions:

/1. m.
Length, over-all . 29.5 9.00
Length, between perpendlculars 28.8 8.56
Breadth, extreme 9.8 3.00
Depth, forward 5.4 1.66
Depth, amidships 4.1 1.25
Depth, aft 54 1.65
Depth, moulded 3.0 0.90
GENERAL ARRANGEMFNT—fig. 109
Scantlings:
in. mm
Stem . 9.1x2.8 230x70
Stem-post 6.7x2.8 170x70
Keel 59%x3.5 150x9
Keelson . 5.5% 5.1 140x 130
Deadwood, forward . . . . .19 200
Deadwood, aft . . . . . 118 300
Apron . . . . . . 7.9%6.3 200x 160
Inner-post 7.9% 5.9 200x 150
Floor timbers . 2.0 50
Middle futtocks 20 50
Deck planking 1.0 25
Waterways 79% .6 200x40
Rail 5.5 4 140x3S
Coamings 9.8x .6 250x40
Beams 7.1x2.0 180x50
Shelf 59x .2 150%x30
Stringers . 59x .2 150x%30
Hatchway-car]mg 4.7%x2.0 120x 50
Wale . 39%x2.8 100x70
Topmdc-plankmg 7.1x1.0 180%25
Outside-planking 1.0 25
Bilge keels 3.1x24 80x60
TasLe XIHI
Sardine seiner of Peniche
Main dimensions:
st m.
Length, over-all . . . . 538 16.40
Length, between pcrpendlculars . . . 394 1200
Breadth, extreme . . . 14.7 4. 48
Depth, moulded . . . . . 5.6 1.72
Mean draught . . . . . 4.1 1.25
Displacement to 10 WL . . . . . 39.06cu. m,
Block coefficient . . . . . 0.57
GENERAL ARRANGFMENT—fig. 112
Scantlings:
in. mn.
Keel . 9.1x5.1 230 130
Keelson . 8.6x 8.6 220 x 220
Shelf . 79%2.4 200 x
Stringers . 5.9x2.0 150 x 50
Bilge keels 63x2.4 160x 60
Beams 7.1x3.5 180x 90
Coamings 15.7% 3.0 400x 75
Deck plankmg 55%x1.5 140x 38
Rail 7.1%x2.0 180x 50
Wale 6.3x0.8 160x 20
Outside plankmg 59x1.5 150x 38
Sheerstrake 6.3%x2.4 160x 60
Topside-planking 6.7x2.0 170x 50

TaBLE XIV
Sardine seiner of Peniche

Man dimensions:
/1. m.

Length, over-all . . . 426 13.00
Length, between pcrpenduculars . . 39.7 12.10
Breadth, moulded . 13.1 4.00
Breadth, extreme 13.5 4.10
Depth, moulded 4.2 1.28
Distance from underside of keel to topelde of beam 3.3 1.02
Draught, forward . . . . 3.1 0.94
Draught, aft . . . . 4.5 1.38
GENERAL ARRANGEMENT--f1g. 113
Scantlings:
in. mm.
Keel 6.7%x3.9 170 x 100
Keelson . 9.1x79 230 x 200
Shelf 6.7%x2.0 170x 50
Stringers . 7.1x20 180%x SO
Bilge keels 7.1%x2.0 180%x 50
Beams . 8.3x2.8 210x 70
Hatchway-carlmg 7.5x2.8 190x 70
Coamings 15.7x2.4 400 x 60
Rail 7.1x1.2 180x 30
Wale . 5.5x4.7 140 % 120
Topside- planklm, 7.1x2.0 180% 50
TaBLE XV
Sardine seiner of Sesimbra
Man dimensions.
ft. m.
Length, over-all . . 453 13.80
Length, between perpcndlculars . . . . 364 11.10
Breadth, extreme . . . 133 4.06
Depth, forward . . 8.1 247
Depth, amidships 59 1.80
Depth, aft . . 7.7 2.34
Depth, moulded . . . 4.3 1.30
Depth, registration . . 4.1 1.25
Draught, moulded 3.6 1.10
Volume of displacement, in cu. m. . . 26.90
Displacement, in tons . . . 27.89
Block coefficient . . 0.54
Water plane coefficient . . . . 0.76
Midship coefficient . . . 0.80
Prismatic coefficient 0.675
GENERAL ARRANGEMENT--fig. 114
Scantlings:
in. mm,
Keel . . . . . 7x4.3 180x 110
Stem . . . . " "
Stern-post . . . . " "
Apron . . . . . . . "
Deadwood . . . . . " "
Floor timbers . . . . . 5.5 2.8 140 . 70
Middle futtocks 47-.28 120~ 70
Keelson . . 8.7x17.9 220 200
Shelf . 6.7%x 1.6 170x 40
Stringers: central 6.3x2.0 160> 50
lateral 4.7x1.2 120x 30
Bilge keels 6.3%2.0 160x 50
Beams . . 79%x2.8 200x 70
Hatchway-carling 4.7x2.8 120x 70
Coamings 11.8%x2.8 300x 70
Waterways . 9.4x2.0 240x 50
Deck plankmg 4.7%x1.18 120x 30
Rail . 7.1%x2.0 180x 50
Wale 39x1.6 100x 40
Outside plankmg 39x1.6 100x 40
Sheerstrake 39%1.6 100x 40
ide-planking 79%x1.6 200x 40
fs . 39x14 100x 35
Garboards 6.3x1.6 160x 40
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Fig. 98. Long-liner of Pévoa do Varzim and Vila do Conde. Length,
over-all, 36.8 f1. (11.20 m.); breadth, 9.8 f1. (3.00 m.); depth, 3.3 ft.
(1.00 m.)

coastal fisheries. Experience shows that such boats are
not more seaworthy nor do they produce a greater
annual income for the owner. The * improved models ™
should not result in an increase in the cost of building,
operating, and maintaining, but in higher productivity
and profit.

At Ericeira, a small fishing centre in the central coast

Fig. 99. Hand and long-line fishing is carried out aboard these types

of small motor boats (Pdvoa de Varzim harbour). Main dimensions:

length, over-all, 36.8 ft. (11.20 m.); breadrh, 9.8 ft. (3.00 m.);
depth, 3.3 ft. (1.00 m.)
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of Portugal, all fishing boats were sail and oar propelled
a few years ago, but today 30 of the 151 fishing boats in
the centre are engine propelled. Ericeira has a small
beach without breakwater or natural protection from the
strong winds blowing from south-west to north-west.
It is backed by high cliffs so there is no space for stowing
the boats which, in winter, must be taken over the cliff’
by way of a very steep ramp. Fig. 96 shows the develop-
ment of motorization in Ericeira and gives a fair idea
of the actual rate of installations of engines in fishing
boats in Portugal.

At Nazaré there are some 200 small fishing boats, 50
of which have engines, while at Peniche and Sesimbra
the motorization of small craft is nearly complete.

Fig. 97 gives a picture of mechanization of small fishing
boats at Peniche. An analysis of the data shows there
are too many sizes and types of boats in use.

Fig. 98 to 111 show some selected small boats at
northern and central coast harbours. These are the most
efficient owner-operated boats.

Fig. 100. Hand- and long-liner (Leixdes harbour). Main dimensions:
length, over-all, 27.3 ft. (8.31 m.); breadth, 8.8 ft. (2.69 m.); depth,
2.8 f1. (0.86 m.); powered by a 10 h.p. engine

The first three illustrations show long-liners which
operate from the northern harbours (Pévoa de Varzim,
Vila do Conde and Leixoes). Fig. 101 to 104 and Tables
VIII and IX refer to engine-propelled fishing craft at
Peniche, in the northern part of the central coast. Fig. 105
to 107 and Table X present some information regarding
Ericeira’s small motorized boats and finally, fig. 108 to
111 and Tables XTI and XII refer to Sesimbra’s long-line
and lobster boats.

Fig. 112 to 115 show some of the principal types of
small sardine seiners, operating from the central coast
harbours which are engaged in the industrial fisheries.
The sardine fleet, including 381 * traineiras” and
seiners, produced, in 1953, 140,587 metric tons of
sardine and similar species, to a value of 300 million
escudos ($10.725 million—£3.8 million). Fig. 112 and
113 and Table XIII and XIV give information on
Peniche’s types while fig. 114 and 115 and Table XV
present data on the Sesimbra’s type.
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Fig. 101. Lobster catcher of Peniche. Length,
over-all, 21.7 fi1. (6.62 m.). Sec Table VIII

Fig. 104. Small long-liner from Peniche's harbour. Main dimensions:
length, over-all, 24.7 ft. (7.55 m.); breadth, 8.5 f1. (2.59 m.); depth,
3.9 f1. (1.20 m.), powered by a 9 h.p. engine

(Tipo LACEMA)

L ek maed

Fig. 102. Lobster catcher of Peniche. Length, over-all,
27.6 ft. (8.40 m.). See Table IX

-

e

T Ce Fig. 105. Lobster catcher from Ericeira; also used as long-liner.
Fig. 103. Small lobster catcher of Peniche. Main dimensions: Length, over-all, 19 ft. (5.80 m.). length between perpendiculars, 19 ft.

length, over-all, 24 ft. (7.30 m.); breadth, 8.5 ft. (2.55 m.); depth, (5.80 m.); breadth, extreme, 7.1 ft. (2.16 m.); mean draught 1.6 ft.
3.3 ft. (1.03 m.); powered by a 8 h.p. engine 0.49 m.)

[77]
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Fig. 106. Lang-lllr;er’ a}vd lobster catcher from Ericetra. Length.
- 20.3 [1. (6.20 m.). .
over-all, 20.3 f1. (6.20 m.). See Table X Fig. 109. Long-liners of Sesimbra. Length, over-all,29.5 f1. (9.0 m.)
See Table XII

Fig. 107. Motor fishing boats on the beach (Ericeira). Main
dimensions: length, over-all, 20.3 ft. (6.20 m.); breadth, 7 fi.
(2.15 m.); depth, 2.7 ft. (0.82 m.)

Fig. 110. Small long-liner of Sesimbra. Main dimensions: length,
over-all, 21.3 f1. (6.50 m.); breadth, 8.2 ft. (2.50 m.); depth, 2.8 ft.
0.85 m.)

Fig. 111. Small long-liner of Sesimbra. Main dimensions: length,

Fig. 108. Long-liner of Sesimbra. Length, over-all, over-all, 29.5 ft. (9.0 m.); b'fladm' 9).8 ft. (3.0 m.); depth, 4.1 f1.
25 m.

21.3 f1. (6.50 m.) See Table XI
[78]
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Sardine seiner of Peniche. Length, over-all, 53?8 ft. (16.40 m.).
See Table X111

Fie. 114. Sardine seiner of Sesimbra. Length, over-all, 45.3 fi.
(13.80 m.) See Table XV

Fig. 113. Sardine seiner of Peniche. Length, over-all 42.6 ft.(13.0 m.)
Sece Table X1V

Fig. 115. Small Sesimbra seiner (sardine catcher)
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JAPANESE PELAGIC FISHING BOATS

by

ATSUSHI TAKAGI

O feed the Japanese population adequately some

6,350,000 metric tons of sea food are required but

in 1952 production was only 4,300,000 tons. The
fishing fleet is the most obvious means for producing
the food although during World War II the Japanese
fishing fleet suffered great damage and decreased from
350,000 to 280,000 boats. An additional handicap has
been the poor quality, because of lack of repairs, of the
vessels which escaped war damage.

Immediately after the war reconstruction began and
in 1952 the Japanese fishing fleet consisted of 450,000
vessels totalling about 1,200,000 gross tons and
2,350,000 h.p. For marine fisheries there were 129,048
powered boats (860,644 gross tons, 2,334,818 h.p.) of
which 101,647 were less than 5 gross tons, 20,824 of § to
20 tons, 6,097 of 20 to 100 gross tons and 480 boats

TABLE XVI
Japanese powered marine fishing boats i 1952 according to fishing
method

larger than 100 gross tons. The 20 to 100 tons group makes
up more than 30 per cent. of the total tonnage and horse-
power while the group larger than 100 tons makes up
20 per cent. of the total gross tonnage and 10 per cent.
of the total horse-power. [lable XVI groups the power
boats used for marine fisheries according to the different
fishing methods.

The Japanese fishing fleet uses almost every known
fishing method. A few of the present types of boat in the
fleet are explained in the following pages and in the paper
about drag net boats on page 137.

MACKEREL POLE AND LINE FISHING BOATS

Mackerel pole and line fishing formerly was carried on at
night by small boats of less than 20 gross tons, but since
1950, with abundant catches of mackerel, the size of
boats has increased up to 70 gross tons and the fishing
method has been much improved. The fish are caught
by combined use of bait and lights. The crew is quite

No. Gross tons Horse-power
TaBLE XVIT
Fixed net 3,753 14,627 45,059
Pole and line (excluding tuna Draft and Stability
and skipjack) . 32,791 81,185 281,659
Gill net (including drift net) 7,816 36,611 106,041 ) Load
Purse seine . . . 8,024 91,002 292,455 Light Full
Square net 4,114 20,037 65,634 .
Tuna and sklpjack (polc and Displacement 60 tons 60919 ton 88 tons 89.200 ton
line, long line) . 1,590 108,319 246,106 Draft, fore 2.1 ft. 640 m. 4.05ft. 1.235m.
in 131 59,063 98,245 ., aft 6.6 ft. 2.020 m. 7.15ft. 2.187 m.
Long ?me (exludmg tuna ., mean 4.35 ft. 1.330 m. 5.6ft. 1.711 m.
swordfish and shark long Freeboard . 34ft. 1.035m. 2,1 ft. 0.654 m.
line) 15,739 52,757 163,093 KM . . 6.8 ft. 2.070 m. 6.25 ft. 1.910 m.
GM . . . 1.5ft. 0451 m. 1.24 ft. 0.380 m.
Total—pelagic fishing 73,958 463,601 1,298,392 G from midship . S5.3ft. 1.617m.aft 3.1ft. 0.933 m. aft
smMedl trawler ) d 23,888 140,573 414,727
jum trawler and otter Co-efficients:
trawler (west of 130°E) . 729 69979 151,130 Block 0.590 0.655
Miscellaneous drag net Prismatic 0.638 0.685
(including beach seines) 6,942 25,828 89,179 Midship . 0.926 0.947
W 0.774 0.837
Total—bottom fishing 31,559 236,380 655,036 aterplane
S{.’;‘;‘,,“‘i:",: ' _l' s '3; ,(',1;",‘(',2 32:"05 large as in skipjack pole and line fishing, and the bigger
Miscellaneous 18,016 44,639 139,857 boats now being built are of the skipjack type. Minobu
GRAND TOTAL 129,048 860,644  2.334.818 Maru is a typical modern mackerel pole and line fishing

[80]

boat and has the following principal characteristics:
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Length, between perpendiculars, 66.5 ft. (20.30 m.):
beam 14 ft. (4.25 m.); depth, 6.5 ft. (2.00 m.); 46.20 gross
tons, 15.78 net tons; fish holds 520 cu. ft. (14.76 cu. m.);
ice holds 510 cu. ft. (14.36 cu. m.); fresh water tanks
860 imp. gal. (1,030 gal., 3.90 cu. m.); fuel oil tanks,
1,530 imp. gal. (1,830 gal.,, 6.95 cu. m.); officers and
crew, 35; main engine: single-acting, four-cycle diesel,
four cylinders with 9.85 in. (250 mm.) diameter and
15 in. (380 mm.) stroke, 160 b.h.p. at 380 r.p.m.; three-
bladed propeller with 53 in. (1,346 mm.) diameter and
33 in. (838 mm.) pitch; S h.p. auxiliary hot bulb engine
driving a 3 kw., D.C,, generator, and 10 kw. generator
driven by main engine; 50 w. and 30 w. wireless.

Fig. 116 shows the lines indicating the V-bottom
design; fig. 117 is the general arrangement .drawing;

TasLt XVIII

Speed Trial
Date Load  Speed r.p.m.  Shp h.h.p.
June 5, 1952 (in knots) (in °7)
Draft:
Fore, 2.5 ft. (0.75 m.)] over  9.224 404 15.9 192
Aft, 7.4 ft. (2.25m.) 4/4 8.829 380 14.4 160
Mean, 4.9ft.(1.50m.)| 3/4 8.381 340 9.3 120
1/2 7.814 302 4.7 80
Displacement : 1/4 6.940 240 6.4 40

71.5tons (72.5 ton)

fig. 118 the midship section, indicating the sawn frame
construction, and fig. 119 is a photograph of Minobu
Maru.

Table XVI1I gives particulars of the drafts and stability
and Table XVIII gives results from the speed trial.

SKIPJACK POLE AND LINE FISHING BOAT

The boats engaged in skipjack, pole, and line fishing from
spring to autumn, and in tuna long line fishing from fall
to spring, vary in size from quite small to large—in
wood up to 200 gross tons and in steel up to 250 gross
tons. The number of crew for pole and line fishing is
twice that needed for tuna long line fishing.

For pole and line fishing a platform is installed outside
the bulwark for fishermen to stand on while handling
the gear. As live fish is used for bait, the centre compart-
ment between the two longitudinal bulkheads is used as a
bait tank, with sea cocks on the bottom shell plates.

The sea water in the bait tanks circulates naturally
by the pitching, rolling, dipping and heaving of the boat.
The tanks, when emptied and with the sea cocks closed,
are used as tish holds.

For tuna long lining, the arrangements for skipjack
pole and line fishing are removed and a line hauler on
board is operated.

The first wooden boat of this type of more than 100 ft.
(30 m.) length was built in 1952 and is named Kashio
Maru. It can operate in rough seas and has the following
principal data: Length, between perpendiculars, 105 ft.

G

[81]

Fig. 116. Lines of the 66.5 f1. (20.3 m.) mackerel pole and line
fishing boat Minobu Maru
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SURFACE FISHING — JAPANESE PELAGIC FISHING BOATS

(32.00 m.); beam, 21.7 ft. (6.60 m.); depth, 11 ft. (3.40 m.);
197.36 gross tons; 108.82 net tons; bait tanks, 3.270 imp.
gal. (3,920 gal., 14.85 cu. m.); ice holds, 2,920 cu. ft.
(82.58 cu. m.); fuel oil tanks, 14,700 imp. gal. (17,600 gal.,
66.57 cu. m.); fresh water tanks, 3.270 imp. gal.

continuously. The average size up to 1950 was about
200 gross tons but now it exceeds 500. Only a line
hauler is used and the boat can be operated by a small
crew. Large fish holds allows the installation of refrigerat-
ing coils within them. Kaiko Maru No. 12 is a typical steel

TaBLE XIX
Draft and stability
Load
Light Full

Displacement 251 tons 255.320 ton 462 tons 470.0 ton
Draft, fore . 4ft. 1.22 m. 93ft. 2.83m.

. aft . .11t 3.37m. 13.5ft. 410 m.

, Mmean . 7.5ft. 2295 m. 11.4ft.  3.465 m.
Freeboard . 5.25 ft. 1.605 m. 1.43ft. 0437 m.
KM . . . 10.65 ft. 3.250 m. 10.1 ft.  3.080m.
KG . . . 8.25ft. 2.520 m. 8 ft. 2.440 m.
GM . . . 24ft. 073 m. 2.1 ft. 0.64 m.
G from midship . 6 ft. 1.84m.aft 52ft. 1.58m.aft
Coefficients:

Block 0.60 0.69

Prismatic 0.65 0.73

Midship . 0.92 0.95

Waterplanc 0.77 0.88

(3,920 gal., 14.85 cu. m.); officers and crew, 70; main
engine, single acting four-cycle diesel, six cylinders with
15 in. (380 mm.) diameter and 20} in. (520 mm.) stroke,
550 b.h.p. at 300 r.p.m.; four-bladed propeller with
79 in. (2,000 mm.) diameter and 45.2 in. (1,150 mm.)
pitch; 35 h.p. auxiliary diesel driving two § kw., D.C.
generators, two 6-in. 150 mm.) centrifugal water spray
pumps; 150 w. and 25 w. wireless.

Careful consideration has been given to the refrigera-
tion system, at some sacrifice of speed and fish-hold
capacity.

Fig. 120 shows the V-bottom lines, fig. 121 the general
arrangement with the fishing platform all along the side,

TasLE XXI
Draft and stability
Load
Light Full

Displacement . 310tons 315.43 ton 550 tons 559.56 ton
65

Draft, fore 3.5ft. 1.056 m. 7.0t 2.1

,» aft 89ft. 2711 m. 123 ft. 3.736

, mean . 6dft 1.884 m. 9.7ft. 2.950
Freeboard . . 59ft. 1.801 m. 24ft. 0.735
KM 11.25 ft. 3.430 m. 104 ft. 3.180
KG 9.55 ft. 2.910 m. 8.6ft. 2.635
GM . . . L7ft. 0.520 m. 1.8ft. 0.545
G from midship . 3.3ft. 1.014m.aft 3.3ft. 1.014 m. aft.
Coefficients:

Block . . 0.608 0.676

Prismatic . 0.652 0.711

Midship . . 0.952 0.952

Waterplane . 0.820 0.821

tuna long line fishing boat, and has the following principal
data: Length, over-all, 142 ft. (43.30 m.); length,
between perpendiculars, 127 ft. (38.67 m.); beam, 23.5 ft.
(7.20 m.); depth, 11.8 ft. (3.60 m.); 300.56 gross tons,
153.02 net tons; fish holds, 10,000 cu.ft. (287.60 cu.m.);
pre-cooling tanks, 1,500 imp. gal. (1,800 gal., 6.76 cu. m.);
fuel oil tanks, 28,000 imp. gal. (33,000 gal., 126.22 cu. m.);
fresh water tank, 3,700 imp. gal. (4,500 gal., 17.00 cu. m.);
officers and crew, 33; main engine, single-acting four-
cycle diesel, six cylinders with 15 in. (370 mm.) diameter
and 204 in. (520 mm.) stroke and 600 b.h.p. at 300 r.p.m.;
four-bladed propeller with 75 in. (1,900 mm.) diameter

TABLE XX TABLE XXII
Speed trial Speed trial
Date Load Speed rp.m. Slip b.h.p Date Load  Speed r.p.m. Sliép) b.h.p.
June 7, 1952 (in knots) (in %) December 30, 1951 (in knots) (in %

Draft:
Fore, 4.75ft. (1.45m.) | Over 10.937 320 7.9
Aft, 10.85 ft. (3.31 m.) 4/4 10.562 300 5.5

Mean, 7.8 ft. (2.38 m.) | 3/4 10.050 273 1.0 412

1/2 9.441 238 — 6.3

Displacement: 1/4 8.112 189 —15.2

266 ton (270.3 ton)

Draft:
Fore, 3.5 ft. (1.08 m.) Over 11.331 307 16.
Aft,9.1ft.(2.76 m.) 4/4 11.292 300 15.
Mean, 6.45ft.(1.97m.) | 3/4 10.680 270 11

12 10076 236

Displacement: 1/4 8.7197 190
329 tons (334 ton)

fig. 122 the sawn frame construction of the midship
section and fig. 123 the Kashio Maru under speed.

Table XIX gives particulars of draft and stability, and
Table XX results from the speed trials.

TUNA LONG LINERS

Boats for the exclusive use of tuna long line have been
operated for the past 20 years, and their size is increasing

and 54 in. (1,370 mm.) pitch; 75 and 40 b.h.p. auxiliary
diesels driving 55 kw., A.C. and 30 kw., A.C. genera-
tors; 5 kw. A.C. generator driven by main engine; line
hauler and windlass driven by 225 v., A.C. 15 h.p. motor;
3 h.p. capstan; 200 w. and 50 w. wireless; NH, refrigerat-
ing compressor, two cylinder 20 h.p., capacity 9.6 RT
(29,000 kcal.).

Fig. 124 shows the general arrangement and fig. 125

[83]
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the Kaiko Maru No. 12 under
way. Table XXI gives particulars
of drafts and stability and Table
XXII results from the speed trial.

WHALE CATCHERS

Since the first participation of the
Japanese whaling vessels in the
Antarctic in 1934, the fleet has
been steadily improved and the
good catches made reflect this
progress.

The first trial of a diesel in a
whalge catcher was made by Japan
in 1937. Whales were thought to
be sensitive to sound and diesels
had for that reason been avoided
because of the noise they made—
reciprocating engines were used
instead. But a test was made in
1936 by a submarine chaser to
determine the maximum speed of
whales, which was found to be
14 knots. By this test, it was dis-
covered that the noise of the diesel
driven submarine chaser did not
matter if the speed was high. In
consequence a diesel was installed
in the Seki Maru, built by the
Hayashikane shipbuilding yard,
and having the following data:
length X beam x depth, 129 x
24 x 13.7 ft. (39.24 < 7.35 x

— BOAT TYPES
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Fig. 118. Mudship section of the 66.5 Jt.
(20.3 m.) mackerel pole and hine fishing-
boat Minobu Maru

4.19 m.); gross tonnage, 297.80.
engine output, 900 h.p.

Because of the low fuel oil con-
sumption of diesels, the cruising
radius is large and a frequent
supply of oil en route to the
Antarctic Ocean is therefore not
needed. The disadvantage of
diesels in whale catchers is that a
low speed can hardly be obtained
and manoeuvring is difficult when
the boat approaches a whale. It
is also difficult to tow the whalc
when caught.

As a result of the experiment
of the Seki Maru, all vessels built
later have been equipped with
diesels and recently electricity has

Fig. 119. Minobu Maru 66.5 ft. (20.3 m.)
mackerel pole and line fishing boat
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Fig. 122. Midship section of the 105 ft. (32 m.) skipjack pole and line fishing boat Kashio Maru
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Fig. 123, Kashio Maru, 105 f1. (32 m.) skipjack pole and line fishing boat

12, 142 ft. (43.3 m.) tuna long liner

Fig. 124. General arrangement of Kaiko Maru No.

(88]
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Fig. 125, Kaiko Maru No. 12, 142 f1. (43.3 m.) tuna long liner

been used in place of steam to drive the donkey
boiler.

The 300 to 350 gross tons type was considered to be the
most profitable size, but the success of the larger foreign
boats has persuaded Japanese owners to build bigger
vessels. But the process has been gradual because of the
high cost of shipbuilding, only five or six larger boats
being constructed every year. It is expected that whale
catchers of over 600 gross tons will eventually be built for
Antarctic whaling.

Kvo Maru No. 7 is a typical Japanese steel whale
catcher and has the following principal data: Length,
over-all, 175 ft. (53.250 m.); length between perpen-
diculars, 157 ft. (48.00 m.); beam 27.5 ft. (8.400 m.);
depth 149 ft. (4.546 m.); 399.43 gross tons, 123.67 net
tons; fuel oil tanks, 42,000 imp. gal. (50,000 gal.,
189.85 cu. m.); feed water tanks, 6,600 imp. gal.
(7,900 gal., 29.87 cu. m.); fresh water tanks, 4,000 imp.
gal. (4,750 gal., 17.98 cu. m.); lubricating oil tanks,
3,300 imp. gal. (4,000 gal,, 15.12 cu. m.); ballast tanks,
10,500 imp. gal. (12,600 gal., 47.89 cu. m.); 11,000
nautical miles cruising radius; 12 knots speed; officers
and crew, 26; main engine, two-cycle single acting diesel,
eight cylinders with 19 in. (480 mm.) diameter and 30 in.
(760 mm.) stroke, 2,300 b.h.p., at 200 r.p.m., fuel oil
consumption, 0.38 1b. (173 gr.)/b.h.p./hr.; four-bladed
propeller with 122 in. (3,100 mm.) diameter and 105 in.
(2,670 mm.) pitch; two 100 h.p. auxiliary diesels driving
60 kw., 230 v., D.C., generators; 20 kw., 230 v., D.C.
generator driven by main engine; donkey boiler with
9 ft. (2.750 mm.) length and 8.5 ft. (2,600 mm.) diameter;
230 1b./sq. in. (16 kg./sq. cm.) steam pressure; S-ton/day
vertical evaporator; steam horizontal reciprocating whale
winch, 590 ft. ton/min. (180 m. ton/min.); 20 h.p.
capstan; two oil pressure pump steering engines, 75 h.p.;
250 w. and 50 w. wireless, 3.5 in. (90 mm.) harpoon gun.

Electric welding was used to decrease the weight of the
boat and a sharp ship form was applied. Special care
was taken to get a hull with a low centre of gravity and
to reduce the surface area of the boat above the water line
so as to minimize wind pressure. Bilge keels were fitted
and a flat plate keel was used instead of the bar keel
for damping the rolling.

[89]

Fig. 126 shows the lines, fig. 127 the general arrange-
ment and fig. 128 shows Kyo Maru No. 7 under speed.
Table XXI1I gives particulars of drafts and stability and
Table XXIV results from speed trials.

TaBLe XXIII
Drafts and stability

Light load Whaling load

Displacement 585 tons 595.04 ton 720 tons 731.08 ton
Draft, fore 6.25 ft. 1.900 m. 9.15ft. 2.790m.

, aft . . 141t 4.260 m. 14 ft. 4.290 m.

» mean 10.1 ft.  3.080 m. 11.6 ft.  3.540 m.
Freeboard . 48ft. 1.464 m. 3.5ft. 1.025m.
KM . 13.6ft. 4.150 m. 13.7ft. 4170 m.
KB 6.15 ft. 1.880 m. 7 ft. 2.150 m.
KG 11.6 ft.  3.540 m. 1.1 ft.  3.380 m.
GM . . 2 ft. 0.610 m. 2.6 ft. 0.790 m.

G from midship 6.1 ft. 1.870 m. aft 3.3 ft. 1.010 m. aft

Coefficients:
Block 0.465 0.500
Prismatic . 0.570 0.596
Midship . . 0.814 0.840
Waterplane . 0.712 0.764
GZmax . . 1.1ft. 0334 m. 1.08 ft. 0.330 m.
GZmax at . . 32.5°¢ 39.0°
Range . . 64.3" 66.4¢

TasLe XXIV
Speed trial
Date Load Speed r.p.m. Slip ih.p. b.h.p.
Octobzr 21, 1952 (in knots) (in %)
Draft:
Fore, 6.6 ft. (2.02 m.) [Over 16.36 212.3 10.6 3,150 2,610
Aft, 14.1ft.(4.31m.) | 4/4 1596 201.0 7.8 2,610 2,140
Mean, 10.4ft.(3.17m.)| 3/4 15.18 183.0 4.3 1,950 1,540
1/2 13.10 151.3 - 0.7 1,195 860
Displacement: 1/4 11.24 1239 - 64 710 472
617 tons (627.7 ton)
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Fig. 127.
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General arrangement of Kyo'Maru No. 7, 175 f1. (53.25 m.) diesel whale caicher

Fig. 128. Kyo Maru No. 7, 175 ft. (53.25 m.) diesel whale carcher
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BRITISH COLUMBIA (CANADA) FISHING VESSELS

by

ROBERT F. ALLAN

ISHING is British Columbia’s third industry,
exceeded in value only by forest products and
minerals, and main part of the harvest from the sea
is, of course, salmon, which has been successfully canned
and exported for more than 60 years. Second in value
is the halibut which, in frozen and fresh form, is absorbed
mainly in the domestic market. Third is the herring
of which approximately 100,000 tons are caught in one
short season and are almost entirely converted into fish
meal for export. A minor part of Canadian fishing is for
the local fresh sea-food market and there is a small crab
fishing industry in the Queen Charlotte Islands.
Fisheries on the British Columbia coast are, of course,
shared with the United States fishing fleets from Puget
Sound and Alaska and the development of methods of
fishing and types of boats and details of equipment in
British Columbia waters has to a large extent followed
their lead. But there are numerous differences in detail,
particularly in the case of gillnetters, which easily
identify the British Columbia craft to the expert eye.
The fishing vessels may be divided into two general
classes: (a) those under 15 tons gross which are largely
owned or operated by individuals or partners; (b) those
over 15 tons gross, most of which are owned by com-
panies or individuals employing crews on a sharc basis.

GOVERNMENT REGULATIONS

The Canadian Steamship Inspection service has a definite
influence on the design and construction of modern
fishing craft, which further emphasizes the difference
between Canadian and American vessels, as the latter
are subject only to the * Motorboat Regulations ™,
administered by the Coast Guard. These require nothing
more than compliance with certain regulations con-
cerning navigation lights, fire extinguishers and life-
jackets, and apply to all motor vessels under 150 tons
gross which are not licensed to carry passengers.

In Canada, since 1942, all new vessels over 15 tons
gross have been subject to inspection under the Canada
Shipping Act and, since 1951, all existing fishing vessels
over 15 tons have come within the scope of the Act,
which requires that vessels over 15 tons must be built
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under inspection and must be re-inspected each four
years. Before construction, plans have to be submitted
showing: General arrangement, details of hull scantlings
and fastenings, details of bulkheads, details of rudder
and rudder stock, diagram of bilge pumping arrange-
ments and detail of propeller shafting and fuel tanks.
If the vessel is under 60 ft. (18.3 m.) registered length,
these plans are passed by the regional office of the
Inspection Service-~if over 60 ft., they must be examined
by the *“ Board of Steamship Inspection ™ (Ottawa,
Ont., Canada). which is empowered to make regulations
concerning all matters relating to the safety of vessel
and crew and to pass judgment on * unusual methods of
construction.”

In effect, these regulations are concerned mainly with
minimum standards for lifesaving equipment, fire
extinguishing equipment, bilge pumping, ventilation to
crew and machinery spaces, ground tackle, hatch covers
and coamings, height of door sills, handrails and bul-
warks and deadlights for ports and windows.

For hull construction, the standard is that set by
previous submission. Although this may appear to be a
haphazard method, it is on the whole satisfactory,
allowing, as it does, a different standard for the East
coast, including Nova Scotia and Newfoundland where
the methods of construction and materials are very
different from those employed on the West coast.

Although there has been little evidence of structural
failures, even in the older boats, to justify much concern
over hull scantlings, Government regulation has put a
stop to unfair competition, between builders, by way of
cheap or skimpy construction. And it is vastly superior
to the method of definite rules, similar to Classification
Society Rules, such as those in force in Denmark or
Japan which, apparently, require scantlings and fasten-
ings far in excess of actual need as dictated by experience.
This places an economic handicap on the boat owner and
is a barrier to progress in design.

MATERIALS AND CONSTRUCTION METHODS

The materials commonly used in construction of Pacific
coast vessels are Douglas fir, red cedar, yellow cedar,
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Australian gumwood or ironbark and white ouak from
Georgia or Indiana (U.S.A.). Larger vessels, built with
sawn frames, are almost entirely constructed of fir,
with some yellow cedar used in locations most subject to
rot, such as bulwark stanchions and rim timbers at the
stern. Bent frame vessels may be planked with fir or
yellow cedar over white oak ribs. Stems and propeller
posts are almost universally of gum, a hard wood
resistant to abrasion and having enormous nail holding
power. Small vessels up to 40 ft. (12.2 m.) in length are
generally planked with edge grain red cedar, which is a
light, clear wood easily worked when steamed.

The properties of Douglas fir are well known, but
some special mention should be made of the unique
properties of yellow cedar, sometimes referred to as
Alaska cedar. Closely resembling red cedar, the tree
grows in higher altitudes in the coast range. The wood
is a light canary yellow, is pleasantly aromatic, has a high
natural oil content and is a pleasure to work in any
direction with or across grain. Its special value in boat-
building lies in its low density (28 to 32 lb./cu. ft.;
448 to 512 kg./cu. m.) ease of working and handling and
its excellent resistance to rot. Being lower in density and
strength than Douglas fir, it is more commonly used in
lower-stressed structure such as beams, house coamings
and framing, where it helps to lower the centre of gravity.
It is always used in stern timbers of seine boats and,
frequently, for hold ceiling, bilge stringers, beam shelves,
sheer planks behind guards, covering boards and hatch
coamings. Its resistance to rot is remarkable. Where the
life of fir is commonly only 5 to 10 years, yellow cedar
has been observed in good condition after 30 years.

The quality of all local woods has fallen off as the
larger trees have been felled and the better grades have
been exported. The boat building industry does not use
enough wood to merit special consideration from the
mills.

Fir plywood is widely used for sheathing of deck-
houses inside and out and for tops of houses to be
canvas covered. It is also widely used over deckhouse
beams and under light caulked decks where it helps main-
tain watertightness and forms an attractive deckhead
finish.

The majority of British Columbia fishing vessels are
built on the bent frame system, although three larger
seiners and one 60 ft. (18.3 m.) crab boat have been
constructed on the sawn frame system. In contrast to
British or European practice, in British Columbia the
latter inyolves a double frame built up of straight grained
pieces sawn to shape and connected together with stag-
gered butts. This type of frame is obviously not as strong
as a single or double frame utilizing grown crooks, so
more emphasis is placed on keelsons and bilge planking
or bilge stringers as they are generally known in the West.
An example of such construction is shown in fig. 129.

All fastenings are of galvanized iron, planking being
secured by square sectioned boat or bridge spikes. No
through fastenings are used which means, in the event of
damage to planking, it is not necessary to have access to
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Fig. 129. Sawn frame construction as used in British Columbia in
a 86 x22% ft. (26.2% 6.9 m.) boat

nuts or bolts or treenail wedges behind tanks, machinery
or accommodation lining. The contention of all local
builders is that there is no advantage to through-
fastening, at any rate in vessels up to 80 ft. (24.4 m.), with
which they are familiar. They also contend that a
galvanized spike has better holding power in fir and oak
than has a treenail because the zinc undergoes a chemical
reaction which tends to unite it with the wood to such an
extent that, on being withdrawn, wood splinters are seen
to be adhering to the fastenings. In larger craft where
both the inner and outer planking'are united in forming
the planking envelope, the virtues of through-fastenings
are recognized.

The bent frame system of construction is used with
success for all types of fishing boats up to the largest seine
boats 80 ft. (24.4 m.) long and 214 ft. (6.55 m.) beam
and has been used for vessels as long as 130 ft. (39.6 m.).
Sawn frame construction requires every frame to be
drawn on the loft floor and all the bevels and patterns
for each flitch or frame member must be prepared by
the loftsmen. The bent frame boat requires only 8, 10
or 12 moulds corresponding to the designer’s displace-
ment sections. When the lines plan has been prepared
on a large scale such as § in. or 1 in. to the foot (1: 16 or
1:12), the only loft work consists of laying down the
sections and end profiles as necessary for moulds and
patterns for end timbers.

The main strength of any small boat hull, wood or
metal, is in its skin or planking and if the shape is kept
by transverse framing and bulkheads, the structure will
maintain true alignment. The British or European fishing
boat, with its rigid natural crook frame, represents thc
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ERANING SIDED 47 _1ScHy,
MOULDED 1ot

Fig. 130. Sawn frame construction of a British 62 ft. (18.9 m.)
motor-fishing vessel (M.F.V.)

most economical way of maintaing the transverse shape,
as illustrated in fig. 130, but it is dependent on a supply
of suitable crooks.

The better class of East coast boat generally has a bent
oak frame of almost square se.tion and if laminated
frames are used they are generally greater in moulding
than in siding. On the West coast, and Nova Scotia
(East coast), however, there is a tendency to use flat
frames closer spaced. A typical section is 2x4 in.
(5.1x10.2 cm.) and in order to maintain transverse
strength with this comparatively limber member, the
frames are reinforced by longitudinal members in the form
of bilge stringers and keelsons. Compared to the British
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Fig. 131. Bent frame construction used in British Columbia in a
68x 18 ft. (20.7x 5.5 m.) seine boat
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typc of construction, it is wasteful of fastenings and
labour but it is by no means inferior.

Eastern boats generally have floor timbers across the
keel, alongside each frame, but this system has been
superseded in the West by a keelson assembly as shown
in the section of a typical 68 ft. (20.7 m.) seine boat,
fig. 131. This method is very practical in fishing boats
because it provides a centre duct for bilge water and
cargo drainage as well as a place for suction pipes or
shafting and, at the same time, creates a sanitary floor
in the fish hold without need for cement between each
floor or a caulked floor over the bilge. It has also been
proved that shaft alignment is more effectively main-
tained with this ** keelson construction ™.

The keelson type of construction is used in small and
large craft, but in boats under 50 ft. (15.2 m.) in length,
the sister keelsons become redundant as one wide timber
can be used in lieu of three smaller ones. In such cases
a duct is formed by 2 in. or 3 in. (5.1 or 7.6 cm.) boards,
on edge, forming a shaft tunnel. For boats close to the
15 tons gross measure, floors are often used in order to
reduce the tonnage, which is measured from the top
of the floors.

To connect all main structural members, such as keel
and keelson, stem, shaft log, beam ends, etc., galvanized
screw bolts are used. In certain cases where ‘through-
bolts would be too long, drift or blind bolts are used, and
are driven into v in. (1.6 mm.) undersize holes. Shorter
connections, such as clamps to frame, are made with
galvanized carriage bolts which have an oval head with
a short length of square section immediately under, to
prevent bolt turning when the nut is tightened.

TYPES

The fishing craft under 15 tons gross consist mainly of:
gillnetters, trollers, long-liners, small table or drum
seiners. The larger class are: halibut long-liners, salmon
seiners, herring seiners, packers, draggers. As there is a
tendency to combine types, all large seiners are at least
a combination salmon and herring seiner-packer, whilst
several of the latest boats have been intended for all
five purposes. In the same manner, gillnetters are often
used for long-lining and less frequently for trolling.

GILLNETTERS

British Columbia gillnetters are different from the
American Columbia river or Bristol bay boats, as they
handle the net by power drum over the stern, whereas
the Columbia river boats pull theirs in over the forward
quarter, by hand, with the aid of a powered roller. The
modern Bristol bay power boats now favour the roller
at the stern or aft quarter.

The original gillnetter, as used on the Fraser river
estuary, developed along the lines of the Columbia river
type, being a double-ended open boat with oars and sail,
later adapted to power. This type was replaced by a
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double-ended model developed by Japanese fishermen,
having a type of cruiser stern, commonly known as a
Jap stern. An average boat of the type was 30 ft. (9.1 m.)
long with a beam of 7 ft. 6 in. (2.3 m.) and was fairly low
in profile. It was usually powered with a heavy duty
gasoline engine of local manufacture, the power being
8 to 18 h.p. at 600 to 900 r.p.m. Such boats were aco-
nomical to build and operate and were most suitable for
estuary and river fishing. But since World War II the
average fisherman cannot earn enough in one short
season on the Fraser or Skeena and he now goes north
for the opening runs on Rivers Inlet and others which
precede the Fraser river runs. To do this and be able to
venture further in the Gulf, has called for larger and
faster boats with improved accommodation and sea-
worthiness. At the same time, the car type engine with

SCALE IN FEET
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diameter propeller. Many fishermen want higher speed,
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but when it is realised that 9 knots represent a

a semi-planing craft of lighter displacement. Although
it is possible to design a gillnetter of minimum size and
displacement, such a large proportion of the weight
reduction has to be taken from hull proper that there
is a sacrifice of durability, load carrying ability and
seaworthiness.

In hull form, the modern gillnetters approach pleasure
cruisers, having a fairly flat mid-section and flat straight
buttocks in conjunction with a prismatic coefficient of
about .63. To combat the tendency to broach or sheer,
the waterline of a square stern boat should be fairly
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Fig. 132. Modern gillnetter 33 x 9% x 3 f1. (10.1x2.9x 1.1 m.) designed by the author

reduction gear has displaced, almost entirely, the heavy
duty type. A car engine of about 250 cu. in. (4,097 cu.
cm.) displacement is rated at about 90 h.p., yet it sells
for approximately the same price as the 18 h.p. heavy
duty model. In practice, the engines are not called upon
to deliver over 30 h.p. for general cruising and most
boats are unable to use more, but there is a trend towards
boat models which can.

Fig. 132 shows a modern design, 33 ft. x93 ft. (10 %
2.9 m.), having a built up stern—a transom with all the
corners washed off to ease recovery of the net. Other
points are the extreme forward position of propeller
post and rudder to keep them clear of the net, immersion
of transom to minimise slap and spray when pulling the
net, and the forefoot cut away in an easy sweep in order
more readily to cross over the nets. Not shown is the
basket type propeller guard which surrounds the
propeller. Such a boat displaces approximately 7 tons
and is capable of 9 knots when equipped with a gasoline
engine with 24 : 1 reduction, turning a 26 in. (660 mm.)
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full forward and the forward sections should have a good
slope for quick increase in buoyancy. In order to balance
the weight of the net drum, drum rollers, and drum drive
in the aft cockpit the centre of buoyancy must be at
least SS per cent. of the fore perpendicular. Although
no measurements of GM have been taken, it has been
noted that modern * stiff” boats are much favoured
over older cranky types.

Construction of gillnetters has been more or less
standardized by experience and cost. There are for
instance, minor variations between builders in methods
of keelson construction but most gillnetters have planking
of 1} in. (2.9 cm.) red cedar and ribs of 1 X2 in. (2.5 x
5.1 cm.) white oak, fig. 133.

The arrangement and detail of trunk cabin and wheel-
house is also largely standardized and, although so-
called streamlined cabins have been introduced, the
cheapness and efficiency of the standard arrangement
is still favoured by a majority of fishermen and builders.
Points to be noted are: reduction of the width of the
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wheelhouse on the trunk to open the passage forward
on deck and at the same time, bring the windows close
to the helmsman’s position near the clutch lever so that
he may lean out in fog or at night.

TROLLERS

Trollers are generally required to travel farther afield
than gillnetters so usually they have deeper draft and
displacement, otherwise the older boats resemble gill-
netters in general appearance. Particulars about some
trollers are given in Table XXV.

A typical older troller would be 36 x9 ft. (11 x2.7 m.)
with a draft of 5§ f1. (1.52 m.). Later models have tended
towards larger sizes and greater beam up to the limit
of 15 tons gross and have been arranged for long-lining
or seining as well as trolling. Most trollers have a full
type of canoe stern, fig. 134. The midship section of a
typical 42 ft. (12.8 m.) troller is shown in fig. 135. But
with a trend towards combination boats, a seine stern
has found favour as it allows more room on deck for
long line or seine operation. The drum seiner, fig. 138 and
139, is a typical example of this type. A Norwegian
counter stern is also popular, particularly for boats
designed as long liners, with trolling a secondary con-
sideration.

Speed is secondary to seaworthiness for trolling, but a

good form is necessary in order to obtain a \YL of 1.25
1o 1.35 (va_L 0.37 to 0.40) with fairly heavy displace-

ment length ratios. The ( OYL)“ varies from 250 (L/<v/ }

=4.8) in a short range gasoline-powered boat to 390
(L/Vi=4.1) for a 42 ft. (12.8 m.) diesel vessel intended
for long-lining.
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TasLr XXV
PARTICULARS OF TROLLERS

No. L.O.4. 1L..W.L. Beam Drafr, aft

1 ft. 34ft.0in. 321t 0in. 9 ft. 6 1n. 3 ft. 8in.
m. 10.38 9.75 29 1.13

2 ft. 36ft.0wn. 34ft.0in. 10f1. 6in. 4ft.9n
m. 1098 10.38 3.2 1.45

3 ft. 38f.0in, 36ft.On. 11 ft.6in 4f1. 7in
m. 11.56 10.98 3.51 1.40

4 ft. 42ft.0in. 40ft.0in. 121t 0in. 5. 0in.
m. 12.80 12.2 3.66 1.525

5 ft. 45ft.6in. 40ft.0in. 12f1.0in. 5. 0in.
m. 13.90 12.2 3.66 1.525

6 ft. 46ft.0in. 43f.0in. 14 ft.0in, 6 ft. 0 in.
m. 14.03 13.1 4.27 1.83

A
oILy

268

Lic)

4.7

4.5

4.6

4.6

44

4.2

Max. h.p.

70

70

85

85

120

80

Machinery
1ype

R/G gasoline

R/G diesel

Remark s

Double ender
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Long-line and troller fishermen have favoured a fairly
narrow boat with deep draft and great deadrise so that
when not loaded with ice, it is necessary to carry rock
ballast to maintain sufficient stability for safety. This
small beam was wanted in order to obtain a long rolling
period for comfort when trolling at low speeds or lying
to at the halibut banks. However, as so often happens,

BOAT TYPES

LONG-LINERS (UNDER 15 TONS)
These are invariably built to the maximum dimensions
within the tonnage limit, usually about 42 ft. (12.8 m.)
long and 12 ft. (3.66 m.) beam. Fig. 136 shows a typical
example. Larger boats, up to 50 ft. (15.24 m.) would,
in many cases, be more desirable, but the additional
expense involved in a vessel under inspection, and the

WEST COAST TROLLER
LAO 36FT, OIN. 110 M.
BEAM 10 - 6 -~ 324
DFT 4+ 9 1.454

_-_,_‘_,-.-n.-‘."-""_'.-‘-‘

4 —— "
e o . S S

Fig. 134. 36 x 10§ x 43 f1. (11.32 < 1.45 m.) troller with canoe stern designed by the author

the final stability has turned out less than anticipated
and the boats have been very cranky. To combat this, it
is desirable to design a midsection form with reverse
curve, as is popular with most British fishing boats,
thereby securing adequate draft with good stability.
Another development leading to beamier boats is the
invention of stabilizers in the form of small paravanes
suspended from the outrigger poles. These damp the
rolling motion to such a degree that it is possible to use
flat-bottomed pleasure boat types for trolling.

difficulty of finding space for required equipment, par-
ticularly a lifeboat, have prevented their construction.
The halibut fishing season is hard on men and boats.
Although it lasts only about a month, it is in winter and
involves a long passage to the fishing grounds. Fishing
goes on 20 hours a day, an arduous type of life, which
appeals mainly to the hardy Norseman, and the typical
halibut boat shows strong Norse influence, particularly
at the stern, which is generally a Norwegian counter
type modified to give a fuller deck line. Unlike European

(971
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Fig. 135. Midship section of a typical 42 x 12 ft.(12.8 X 3.7 m.) troller

craft, which have engines astern and little top hamper,
the local vessels have been influenced by the seine boat
types and have the engine, fuel and fairly large deckhouse
all forward, with considerable increase in height of the
centre of gravnty

When in service, a halibut boat is always loaded with
ice and stores outward bound and with fish and ice on
the return trips. Under these conditions, they are
generally trimmed well and have adequate stability,

BRITISH COLUMBIA (CANADA) FISHING VESSELS

Fig. 136. Halibut long-liner under 15 gross tons, 42 ft. 4in. x 11 f1.8 in.
X 74 fr. (129 x 3.55 > 2.3 m.), dupla(‘emem 20 rons, speed 8
knots with 82-h.p. diesel

but should occasion arise that a kght ship voyage is
necessary, it is usually advisable to carry ballast to
ensure safe stability and to counteract excessive trim by
the head.

To ensure better stability under all conditions more
beam is wanted, but cannot be allowed in the 15-ton
limit, another example of the effect of imposing arbitrary
restrictions.

Small long liners are short in waterline length and

heavy in displacement, consequently the - s 1s usually

(. OIL)
over 300 (L/V4=4.5). Because of the long range, and
the power required to handle the boat in rough weather,
diesels of about 80 h.p. are fitted, usually high speed,

TABLE XXVI
PARTICULARS OF LONG-LINERS

No. L.O.A. LW.L. Beam Draft, aft

1 ft. 40ft.4in. 37ft.0in. 11 ft. 8in. 51ft. 3in.
m. 123 11.27 3.56 1.60

2 ft. 56ft.0in. S0ft.0in. 16 ft. Oin. 5. 9in.
m. 17.05 15.25 4.88 1.75

3 ft. 57ft.0in. 50ft.0in. 15ft. Oin. 6 ft. 6 in.
m. 17.38 15.25 4.57 1.98

4 ft. 72ft.0in. 66 ft.8in. 19 ft. 6in. 8ft.0in
m. 219 20.3 595 2.4

5 ft. 73ft.0in. 67ft.0in. 19 ft. 6 in. 8 ft. 6 in
m. 2225 204 595 2.59

A Max Machinery
(OTL)* Livi h.p. type Remark:s

390 4.1 80 R/G diesel Counter stern

380 42 125 » » » »

338 44 114 ” » » "

315 44 150 D/D diesel Combination
packer

310 4.5 300 R/G diesel Combination
seiner packer
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1,200 to 1,600 r.p.m. with 3:1 reduction gears. The speed
of a 42-ft. (12.8 m.) boat with such power is about

\' v
Thknots, &} of 125 ( vg‘L:O'”) on a W.L. length
AN —
of 37f1.(12.28m) and (%<, = 390 (L/V §=4.1)

Better results can be obtained with cruiser stern types
as No. 4 in Table XXV. The corresponding speed for

—YL of 1.30 is 8.2 knots.

A%

LONG-LINERS (OVER 15 TONS)

In the Vancouver area only three boats have been built
since 1944 for long-lining—one 72 ft. (22 m.), one 56 ft.

Halibut long-liner over 15 gross tons, 57 ft. 4 in. x 16 ft. x
8in. (17.5% 4.9 % 2.45 m.) displacement 48 tons, speed 93 knots with
125 h.p. diesel

Fig. 137.

(17 m.) and one 57 ft. (17.4 m.). In design they do not
differ radically from seine boats, except that they carry
more fuel and are designed to a partly-loaded condition,
not to a light waterline, because of the ice carried at all
times in service. Particulars of the three vessels are given
in Table XXVI and a typical one is illustrated by fig. 137.

SEINERS (UNDER 15 TONS)

A few small seine boats up to 50 ft. (15.24 m.), but
mainly below 15 tons, have been built in recent years for
salmon fishing, but in the last 2 or 3 years there has been
a good deal of interest in smaller seiners using a drum to

(991
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handle the seine similar to a gillnetter. The object of
this is to cut the number of hands from 6 to 4 or even 3.

Most of the boats have been just below the 15-ton
limit—about 424 ft.x12 ft. (13x3.7 m.), fig. 138 and
139. The design requires careful consideration of trim
and stability as the net and turntable or drum are
mounted high and far aft and the combined weight is
about 24 tons. By limiting the draft of these boats, it is
possible to obtain an apparently adequate stability.
But, although the GM may be no less than that of the
average fishing boat, the centre of gravity is too high
for adequate range. One such craft which, by superficial
examination appeared to have excellent initial stability,
lay over on its side in a tide rip off Cape Mudge and
would not right itself.

As in the case of trollers and long-liners, drum seiners
in small sizes would be beamier and often longer, and
consequently more seaworthy, were it not for the 15-ton
limit set paradoxically to increase safety. A few drum
seiners have been built up to 50 ft. (15.24 m.) but in most
cases their design has followed the pattern of existing
seiners with turntable. When building is resumed, a
trend to beamier flatter boats with transom or deep rim
sterns and, consequently, great initial stability, is
expected. It is hoped there will be less tendency to keep
below the 15-ton limit and a step to help such a trend
has been taken by the Steamship Inspection Depart-
ment. In 1951, a regulation was adopted authorizing
small fishing boats to carry a flat-bottomed skiff of
simple construction, but equipped with buoyancy tanks,
instead of a standard lifeboat. The skiffs may be stowed
on deck wherever convenient and need not have the
chocks and lifting arrangements required for the standard
lifeboat. The standard seine skiff has always been
accepted as lifesaving equipment for seine boats.

SEINERS (OVER 15 TONS)
Salmon seiners

Purse seine boats of less than 65 ft. (19.8 m.) in length
are too small for herring fishing or packing (carrying),
and few have been built in recent years. In the future,
all small salmon seiners will probably be of the drum

type.

Salmon-herring seiners

Purse seiners of 65 to 80 ft. (19.8 to 24.4 m.) length are
used for salmon seining, herring seining, trawling and
transportation. The larger boats necessitate a large
investment but as long as they can make capacity
catches they pay greater dividends, because expenses for
fuel and crew are only little more than those for smaller
boats.

This class is probably the most interesting to the
designer, because of the problems of design and compe-
tition between owners to have the fastest boat. This has
led to absurd over-powering, particularly in smaller
boats. In Europe there has been careful work to improve
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hull form to get greater speed with the same power or
the same speed with less power; in British Columbia
the drive has been for more speed regardless of power.
But it is reasonably certain that worthwhile increase in
speed can only be got by reducing displacement and not
by varying the hull form. The opportunity to reduce

BRITISH COLUMBIA (CANADA) FISHING VESSELS

sponding midship section in fig. 131, a photo in fig. 143,
and a summary of particulars of a few representative
vessels in Table XXVII. Model test data and form
particulars of a successful 65 ft. seiner designed by the
author may be found on SNAME data sheet 127,
reprinted on FAO No. 22.

DRUM SEINER
L AO 42FT. 6IN. 1295 M
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Fig. 138. Profile of a 424 » 125 ft. (13x 3.7 X 1.5 m.) seiner designed by the author

displacement is limited, as machinery, fuel and fishing
equipment are fixed by owners’ requirements. This
confines economies to the hull and superstructure where
the major economy is obtained by the use of yellow cedar
wherever possible. An illustration of the reduction of
displacement for a stated increase of speed may be seen
on fig. 140, a profile and general arrangement of a modern
68 ft. (20.7 m.) seine boat in fig. 141 and 142, the corre-

PACKERS
The larger seine boats are often used as carriers or
transport vessels and are then called packers. This
happens especially when another vessel makes a set
containing more fish than can be handled in her own hold
as, for example, a set of 800 tons of herring, made in a
recent season. Large seiners are, therefore, designed with
the largest possible hold space and sufficient reserve
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buoyancy to ensure freeboard when the hold is filled
to capacity.

DRUM SEINER
LOA 42FT6IN-12,95 M

BEAM 12 -~ — -~ 3,66 -

DFT & - 152 -
SCALE IN FEET

o) 3 6 9

N < ~— - e - S—————

SCALE IN METRES
o 12 3

s——— — - ———

110 ft. (33.5 m.) sub-chasers, 138 ft. (42.1 m.) Y.M.S,,
106 ft. (32.3m.) A.P.C,, 96 ft. (29.3 m.) A.Mc. and 107 ft.

Fig. 139. General arrangement of a 423 x 12X 5 f1. (13 % 3.7x 1.5 m.) seiner designed by the author

In addition to seiners, the packer fleet consists of
miscellaneous craft, mostly conversions. The most
recent have been conversions of war surplus craft such as

[101]

(32.6 m.) Canadian minesweepers. The policy has been
to concentrate on fewer but faster vessels, capable of
more trips per season.
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Fig. 140. Increase of speed of a 65 ft. (19.8 m.) seiner if displacement

could be reduced

TRAWLERS

A small number of vessels trawl exclusively in British
Columbia waters and are similar to halibut long-liners
in all general characteristics. Recently, however, many
seine boats of larger type have been fitted with winches,
portable davits and other gear necessary for trawling
thereby extending their yearly operating time.

DESIGN
GENERAL

It is not possible to foretell the displacement of a wooden
vessel with the same accuracy as a steel vessel for several
reasons: the weight of materials is variable; different
builders vary in choice of materials and attitude to
weight; owners are never very specific in choice of
equipment, fuel and water capacity or even main
machinery at early stages of design; and the amount of
cement in bilges varies.

There are many dangers to under-estimating displace-
ment. For instance, the metacentre is lowered, the trim
of a broad sterned vessel is increased by the head and the
carrying capacity is reduced.

There has been a fondness for extreme deadrise as great
as 30°, resulting in, perhaps, a midsection coefficient of

.60 and, consequently, increasing the overall prismatic
coefficient to about .66, instead of a more reasonable
.72 midsection and .62 prismatic. If such extreme dead-
rise sections were constructed so that the equivalent
area was obtained whilst maintaining the waterline
breadth, the resulting section would have a metacentre
located at the same level relative to the waterline, as the
fuller section, but the keel would be lower and possibly
some weights, such as engine and shafting, could be
lower, thereby lowering the centre of gravity and
increasing GM. But usually the section was fined, with
consequent loss of displacement and increased draft,
which meant a dangerous drop in metacentre resulting
in insufficient GM.

The reaction from the deadrise section can be equally
dangerous. A very full midsection gives a lower position
of the metacentre than the deadrise form for equivalent
area on the same beam. It is essential, therefore, to
choose proportions of beam and draft which maintain
a proper height of metacentre and, at the same time,
the displacement must not be under-estimated so that
these proportions are upset.

A limited deadrise and reasonable midsection co-
efficient in order to maintain a correct prismatic for the

V at which the boat will be generally cruising is required.
VL

If it is necessary to obtain draft without endangering
stability, the reverse curve type of section, as used in
British or East Canada boats, is favoured.

Most west coast commercial vessels, with exception of
tugs in which other factors govern, are in the terminology
of resistance data, medium to high-speed craft, and the
form of the curve representing the longitudinal distribu-
tion of displacement should be chosen accordingly.
In this respect the British Columbia troller is no different
from one of Her Majesty’s cruisers and, in fact, a form
derived from a Royal Navy cruiser has been most
successful. It is, of course, necessary to modify such
curves to adjust for trim and it is preferable to confine
such alterations to the aft end.

In this connection, it is interesting to note that seine
boats, in particular, impose several limitations in form
selection. This cannot be stated in too general terms, for
the location of the longitudinal centre of gravity gradu-
ally tends to move aft as the length of the vessel decreases,
mainly because the length required for crew and
machinery space does not decrease in proportion to
overall length. Another limiting factor is the full after
deck line which imposes a full waterline which, in turn,
imposes full after areas in order to avoid curtailing the
volume at the aft end of the fish-hold.

The afterbody form is not too critical, but these
limitations compel an afterbody prismatic approaching
.72, suggested as the limit of good practice. At the same
time, the forebody prismatic, usually about .56, is about
ideal for the speed. It could be increased without adverse
effect at higher speeds but this is limited, particularly in
smaller craft, by consideration of trim.

The form of the waterline has received a good deal of
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attention from researchers and it has been dcmonstrated relation to the waterline, of the centre of buoyancy, for
that a sharper angle of entrance has beneficial effects on several reasons: engines are forward and higher due to
\ . \Y v keel rake; accommodation is more elaborate and includes
sistance, pa! cularly at —r to 1.1 . ? . L
resistance, particulary ! WL up to ( vgL 0.33 large deckhouses forward at the highest part of the ship;
Tt is interesting to note, however, that at higher speeds, 2 fishing gear, nets, seine table, winches, etc., are al
fuller waterline, with about 21 -_23° half angle of Jocated on deck.

\ PURSE SEINER
it LAO 68FT 7IN.2090M|
BEAM 18 5.64 ~

6 -
DFT 8 » 10 ~ 2MN

SCALE N FEET
] 3 ] 9 12
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SCALE N METRES
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Fig. 141. Profile o] a 68 ft. 7 in.~ 184 f1. %8 fr. 10 in. (209~ 5.6 % 2.7 m.) seiner designed by the author

entrance, gives pest results. 1t is advisable 10 maintain a GENERAL SEAWORTHINESS
fairly full waterline in broad-sterncd craft to help Except for double-endcd craft, such as trollers, most
minimize their tendency (0 broach in a following scd- West coast fishing vessels are inferior to corresponding
European or East Canada vessels for these reasons:
VERTICAL CENTRE OF GRAVITY centre of gravity is high; unsymmetrical waterline in

square sterned types has the centre of flotation far aft,

Compared to European or East Canada vessels, most !
i thereby aggravating the tendency to broach; in light

West coast types have a higher centre of gravity 1o
{103
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condition, most types have the centre of gravity forward
of the centre of the lateral plane, thereby inviting
broaching.

To minimize these faults it is first necessary to ensure
adequate GM. No limiting value can be given, as it
should increase with the height of the centre of gravity

PURSE SEINER

DIMENSIONS
68-7'x 18 6°x 840"
200 X 584X27V M

SCALE INFEET
o 3 [ [

SCALE IN METRES
o 2 3

not be so large that a capacity load will reduce the free-
board below a reasonable minimum.

RESEARCH ON HuLL DESIGN

In recent years there have been published several papers
describing the results of tank and full-scale tests of
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Fig. 142. General arrangement of a 68 ft. 7 in.x 18% ft.x 8 ft. 10 in. (20.9x 5.6 x 2.7 m.) seiner designed by the author

and, inversely, with the size of the boat, but it can be said
that a value of 21 in. (53 cm.) or less is suspect. Secondly,
a vessel should have the tankage so distributed that the
designed trim can be maintained in the light condition.
Thirdly, adequate freeboard should be maintained in all
conditions. To ensure this, the hold capacity should

fishing vessel designs. Allan (1950) describes work
carried out at the Experiment Tank of William Denny
and Bros. for the Herring Board of Great Britain. Four
models were tested, the first model O being representa-
tive of the best current models. Model A represented a
moderate departure from O with finer entrance and

[104]



FISHING BOATS OF THE WORLD—BOAT TYPES

fuller midsection. Model B was freely altered to give a
good speed performance. As this model lacked stability,
a model C was constructed to give adequate stability
with the low resistance characteristics of model B.

Results of bare hull and self-propulsion tests showed a

marked reduction in h.p. for model B and C at XL——:
\

1.0 (-\—%L:OJ,) with diminishing reduction at higher

speeds until approximate equality with model A was
A\ v

reached at VL 1.3 (-\7@—0.38.)

Two drifters were afterwards constructed, one to
design A and the other to design C. In spite of radical
differences in waterline fineness represented by 9° half
angle of entrance in C, and 21° in model A, there was
no appreciable difference in seagoing behaviour except
that, contrary to expectations, the finer boat with its
flaring bow was drier forward than the other. The speed

of the finer hull was, of course, considerably better than
the other.

As the displacement and general dimensions of these
drifters corresponded closely to a typical 65 ft. (19.8 m.)
seiner, of which several were built in British Columbia
in recent years, the models have been examined with care
to determine if they could be improved. The conclusion
is that the seiner agrees with the model A type and, being

v
nothing would be gained by adopting a finer form,
but there would be a loss of space in the fore end which is
required for accommodation and machinery. Fig. 144
shows a comparison between the form of model C and a
typical seiner. Fig. 145 shows the remarkable similarity
between model A and a successful 78 ft. (23.8 m.) seiner.
Another valuable work on fishing vessel design is that
of Traung (1951), in which he describes various researches
on fishing vessel design, and gives results from tank tests

vV Y-
powered for 10 knots speed or \,L_I.3 ( gL-—O.38)

TaBLE XXVII
PARTICULARS OF SEINE BOATS

Draf1t a
No L.O.A. LW.l. Beam Afr (.0IL)?
1 ft. 42ft.6in. 40ft.0mn. 12ft.0n. 5 ft. 0n. 380
m. 1296 12.2 3.66 1.525
2 ft. 50ft.0in 46ft.3in. 15ft. 0. 6ft. 3 n. 360
m. 1525 14.12 4.58 1.91
3 ftu S7ft.8uin. SIft.8in. 1SfL.61n. 61t 3in. 310
m. 17.6 15.75 4.73 1.91
4 fi, 60ft.6in. 50ft.Sin. 17f.On.  S5ft.9m. 320
m. 18.45 15.4 5.18 1.755
5 ft. 65ft.0in. 59ft.Om. 17ft.6n. S5ft.9n, 275
m. 19.82 18.0 5.34 1.755
6 ft. 68ft.0in. 64f1.9n. 17ft. 6 n. 7 ft. 3in. 350
m. 20.75 15.77 5.34 2.21
7 fi. 68ft.0n. 63ft.9n. I18ft.61n. 7ft. 6in. 290
m. 20.75 19.47 5.65 2.28
8§ ft. 70ft.3in. 65(t.0n. 19ft. 3n. 8ft. 0n. 350
m. 21.45 19.82 5.87 2.44
9 ft. 73ft.2m. 66ft. 8n. 19ft.6n. 8ft. 3, 350
m. 2231 20.32 5.95 2.52
10 ft. 75ft.0in. 70ft.0n. 20ft.0in. 8 ft. 6 in. 280
m. 229 21.35 6.1 2.59
1M ft. 78ft.0wn. 73ft.0Om. 20ft. 6in. 8 ft. 9n, 328
m. 238 22.26 6.26 2.67
12 ft, 78ft.0in. 73f.0mn. 21ft.0in. 9ft.0in. 338
m. 238 22.26 6.41 2.745
13 ft. 78ft.0in. 73ft.0in. 21 ft.0in. 8 ft. 6in, 320
m. 238 22.26 6.41 2.59
14 ft. 80ft.0Oin. 75ft.0in. 21ft.6in. 9ft.0in. 335
m, 244 229 6.56 2.745

L B.H.P. RIG or Prop. Trial  Year
vi max. D/ID R.P.M. speed  butlt  Remark s
knots

4.2 80 3/1 533 —_ 1953 Drum seine

4.2 95 4.5/1 400 —_ 53 Table seine

4.5 115 2/1 450 97 45 "

4.4 150 N 400 - 47 " ”

4.7 150 3 400 10.0 50 " -

4.3 125 D.D. 350 - 43 " "

4.6 270 k1} 400 10.8 Si " "

4.3 270 31 370 10.7 52 Seine Hal Pack

4.3 300 2/1 375 - 52 " “w e

4.6 200 D.D. 325 10.6 44 Seinc

4.4 200 D.D. 325 — 44 "

4.3 200 D.D. 325 10.3 45 "

4.4 300 2.5/1 440 — 50 Wai surplus
machinery

4.4 260 D.D. 390 — 52 Combination
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Fig. 143. Purse-seiner, 68 ft. 7 in.x 18} fr.x 8 f1. 10 in. (20.9 % 5.6 x
2.7 m.), displacement 75 tons, 11 knots with 270 h.p. diesel

carried out by himself in Sweden, and a valuable section
on the general design of fishing boats. Traung’s own
tests are similar in conclusion to Allan’s, in that a worth-

\Y
VL of about 1.0 to 1.2

( vng =0.30 to 0.36) may be obtained by an increase
of the midsection and reduction of the entrance angle.
The type of boats tested were of very high displacement
length ratio.

The general conclusion from these two works do not
suggest any radical alteration in present British Columbia
designs but that does not rule out improvement. It
would, in fact, be interesting to have made a series of
tank tests on West coast types under the control of
someone familiar with the limitations imposed. Such
tests should investigate particularly the effect of after-
body fullness on the necessary h.p. and also a comparison

while reduction in power for a

between a usual seine boat stern and a modified cruiser
stern.

CONCLUSION

Post-war years were a boom period for the British
Columbia fishing industry and many new boats were
built, but failure to market the 1951 and 1952 salmon
catch has resulted in extreme retrenchment and almost
no new craft have been ordered or built in 1953. When a
revival occurs, the trend is expected to be mainly towards
a revision of the fishing technique in order to economize
on man-power, rather than changes in hull form. But
economy will also require more moderate powering and
less elaborate outfitting in larger boats and, for gill-
netters, smaller boats with a minimum of trimmings.

Fig. 144. Comparison of waterlines and section area curves of a
Pacific seiner and a British drifter (Denny ** C ' model)
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Fig. 145. Comparison of waterlines and sectional area curves of a
78 ft. (23.8) Pacific seiner and a lypilcal British drifter (Denny ** A"
el)
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PACIFIC TROLLERS

H. C. HANSON

ROLLERS may be up to 60 ft. (18.3 m.) in length
and are the most numerous fishing vessels on the
Pacific coast of North America. The first were con-
verted gillnetters and fishing was done with cotton lines

Fig. 146. 37 x 10 ft. X 5 ft. 3in. (11.3 - 3.05 < 1.6 m.)
wooden troller

hauled in by hand. Later, simple spools or drums were
introduced, and when the vessels went further from their
ports and their power and size was increased, metal

Fig. 147. 45 > 13 ft. 4 in. (13.7 x 4.08 m.) steel combination boat
designed for trolling, seining and trawling

spools called trolling gurdies were installed to handle
wire fishing lines. The first trolling wires were of copper
but today they are of stainless steel.

Fig. 146 to 148 show some popular types of trollers.

4 ek

Fig. 148. 46 (1. 6 in. ~

wooden troller

The first trollers were double-enders but the stern has
been changed to the seine or square stern suitable also
for other fishing methods.

The present boats are as
much as 25 per cent. wider and
deeper than they were 30 years -
ago, a development brought T~ !
aboutbyincreased engine power | I‘
and the knowledge that greater o
speed is attained by greater /
waterline width. Formerly the
main area of the midship section Ot
was lower where the resistance ]
was greatest. Greater stability Fi‘%s ,'1_49~ Z"‘t;' m;:'eslyg:"z{
and speed are obtained with the "™““CF o0 %0 4700 7
displacement well out, as in
fig. 149. A few of the trolling boats have a V-bottom;
they are less expensive to build, attain higher speeds with
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ENGINE

ROOM

BELOW DECK

——
INCH HATCH

MAIN DECK
Fig. 150. General arrangement of typical North West troller 42 ~ 12 ft. < 4 ft. 6 in. (12.8 ~ 3.66 > 1.37 m.)
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the same power and are as seaworthy as round-bottom
boats. They should be more popular.

Fig. 150 shows the general arrangement of a typical
North-west troller. The boat is 42x12x4 ft. 6 in.
(12.8 X3.66 X 1.37 m.), fine-lined for speed and therefore
having a cruiser stern. The high sheer makes a dry boat

PACIFIC TROLLERS

frame type construction, some with floor timbers but
most with the west coast keelson type of construction—
less expensive and more space-saving and stronger.

The troller in fig. 151 has an 80 h.p. diesel, with a
36-in. (915 mm.) diameter, 500 r.p.m., propeller and is
capable of 10 knots in light condition.
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Fig. 151. Tvpical midship section and table of scantlings and fastenings

and the deck is also raised to give more room in the
forecastle. The step in the deck prevents loading by the
bow and provides a stopper for the fish which can
accumulate on deck until there is time for stowing.
The vessel will load on an even keel at all times—a very
important feature in fishing of this nature. Fig. 15l
shows a typical midship section, as well as a table of
scantlings and fastenings. Most craft are of bent oak

Some vessels sail 100 miles off shore and up to 1,000
miles from home port. The fuel capacity is here 670 imp.
gal. (800 gal, 3.04 cu. m.) and the water capacity
250 imp. gal. (300 gal., 1.14 cu. m.). The galley and
living quarters are in the forecastle but some boats are
built with a larger deck house containing the galley
and the berths, which allows easier handling if only one
man is aboard.
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The cargo hold is 14 ft. (4.26 m.) long<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>