
M
ost of us think of a tug as a lot smaller than an
ocean-going ship, but with a great deal of power
so it can push or pull a ship to help it in

maneuvering in a harbour or in docking. 
Rubber tires slung all round, relatively beamy and fat

underwater, and a towing line from a winch on the after-
deck; the tug generates an enormous bow wave and wake
when it has to go fast—a small vessel with a can-do
attitude.

That’s your classic harbour tug. Very powerful, quite
maneuverable, but not very fast, it usually works at less
than six knots. Moves ships slowly and carefully to avoid
accidents. And on the BC coast, many tugs are employed
towing barges and log booms.

Escort Tugs
While conventional tugs may be powerful, they are not
powerful enough to control ships weighing hundreds of
thousands of tons by directly pulling or pushing on them.
For example, it is hard to imagine that a conventional tug
capable of 80 tons ‘bollard pull’ (direct pulling or pushing
force) would have much effect on a Very Large Crude
Carrier weighing 250,000 tons and proceeding at 12
knots—the speed necessary for such a heavy and bulky
ship to maintain steerage. It is also hard to imagine how a
conventional tug might apply a steering, or sideways, force
on the stern of a ship traveling at that speed.

Over the past ten years, entirely new designs of tugs
have been developed to escort large ships, bulk carriers
and tankers. These are escort tugs; they are designed to
‘take charge’ of large and heavy vessels, travelling at
speeds far greater than six knots, and they must develop
forces enough to steer or stop fully loaded ships.

The escort tug is, in fact, a powered keelboat. Sailboat
skippers understand that it’s the keel of a sailboat moving
through the water which converts the sideways force of the
wind into a force that propels the sailboat forward. The
escort tug has a keel but reverses this effect; it converts the

direct forward propulsive developed by the engines (the
‘bollard pull’) into a sideways (hydrodynamic) force which,
applied via a line to the stern quarter of a large and heavy
vessel, can pull it sideways. 

And the sideways force developed can be 150% or more
of the bollard pull. All of this while both vessels are moving
forward at, say, twelve knots. 

Indirect Towing
During the steering maneouvre, the tug will be at a slight
angle to the centerline of the vessel, and out to one side. If
there are two tugs tethered to the vessel, one will be on
each side, which will require a substantial channel width,
several times the width of the ship.

This is called indirect towing, and it is the technique
which makes it possible to control large and heavy vessels,
with their immense inertia. The full power of the escort
tug is used to produce the maximum sideways force; the
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Indirect tow, keeled tug in action.
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tug is positioned relative to the ship to apply that force to
steer or brake the ship, as required.

Escort Tug Design
According to Vancouver’s Robert Allan, who may be the
world’s leading designer of escort tugs, conventional
screw-driven tugs cannot be used in escort service over six
knots. Escort tugs are each specifically designed for the
service expected. 

The forces involved are massive. The towline is not led
over the stern of the tug; instead, it is led over the side at
an appropriate angle to the centerline of the tug. It is, of
course, a substantial piece of line. A 3-inch diameter
synthetic fibre Plasma 12-strand line has a minimum
breaking strength of 900,000 lbs (450 tons).

The tugs have powerful winches which enable a
constant, controllable tension to be maintained on the
towline. Vessels, for their part, must have really robust
cleats and bollards at towline attachment points.

A typical escort tug would have a length of 36–40
metres, beam 14–15m, and draft 6.5m (deep keel).
Current designs have either Azimuthing Stern Drives
(ASD) propulsion—steerable through-hull drive legs
enabling the propellers to be aimed in any direction (very
much larger versions of the same system used on some
smaller BC ferries), or a Voith-Schneider propeller
(VSP)—a vertical shaft drive system with feathering
blades, again enabling full power to be expressed in any
direction. Engine power would typically be in the 7,000
horsepower range; not, essentially, very different from
convential tugs of similar size.

Many different types and designs of keels are used,
positioned to create a centre of lateral resistance (the point
on the length of the tug where underwater sideways forces
are at a maximum) close to the point where the towline is
attached. 

Escort tugs must be beamy, so they are not capsized by
towline tension. The wheelhouse may be forward or aft of
the towline; it must provide excellent all-round visibility.

Words Of Caution
Modern escort tugs, however, may not be a solution to
navigating coastal waters, with its strong currents, or in
bad weather. As  Robert Allan cautions : ‘Nothing is
foolproof.’—the voice of considerable experience. 0
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