SAILING WITH THE MONITOR

Becoming a Vane Sailor 4.1

As stated at the outset of the
Manual, vane sailing is not 4 pushbutton
phenomenon. During the years we have
supplied windvane self-steering gears we
have heard more than once from new
vane owners who think that their gear
does not work. After a few friendly hints,
some experimenting and possibly
consulting this Manual once again, the
new vane sailor will admit that the vane
gear does work on some points of sail,
but not as well as expected. A few weeks
later the same person shakes your hand
with great enthusiasm. The vane gear is
now fantastic, and he’s given it an
affectionate name in token of the
closeness between himself and his most
appreciated crewmember.

This part of the MONITOR Manual
will make your own introduction a bit
speedier. After giving a standard
operating checklist and some hints for
your first sail with the MONITOR, we
discuss, in depth, the problem of
balancing the boat for self-steering.

Std. Operating Procedure Checklist 4.2

Keeping the airvane
mounted and the paddle lowered
when the gear is not in use is
generally not recommended as it
results in increased wear and
chance of damage. The MONITOR
watervane should kept in the “up”
position for storage and latched into the
“down” (engaged) position for use.
Always try to avoid having the
watervane drag horizontally bebind
the boat.

Intil you feel comfortable with
the equipment, you may want to do
the preparation work at your berth.

Ready the gear 4.2./

Mount the airvane and lower the
watervane paddle. When mounting the
airvane at sea, make sure you are well
supported and have a good grip on it.
You should not attempt to lower the
paddle and engage the latch when the
boat is traveling too fast. Slow the yacht
as much as necessary by rounding up
and/or releasing sheets.

Assume the desired heading 4.2.2

Balance the boat for the desired
point of sail 423

Balancing the boat for self-steering
is crucial to performance and will now be
treated at length. In essence, this involves
choosing a sail combination and
trimming the chosen sails to make the
boat want to stay on the desired heading.
If 2 wave or a gust takes the boat off
course, the sails should work to bring the
boat back by aiding the vane gear instead
of fighting it.

Trim the airvane and engage the
vane gear 4.2.4

With the boat sailing on course,
use the remote airvane control to turn the
vane’s leading edge into the wind. The
leading edge is the one NEAREST the lead
counterweight. Insure the leading
edge is pointing into the wind
when the vane is upright. This
neutral position indicates that the yacht is
on course. (See also paragraph 2.2.)

When the airvane is set, engage
the MONITOR by connecting the
pendulum sheet lines to the tiller or
engaging the wheel adapter. Before you
engage the pendulum, make sure that it is
in the center, or neutral, position.
Especially with the wheel adapter, it is
useful to mark the pendulum lines
against a benchmark, which easily can be
seen from your steering position. This
mark will let you know when the
pendulum is in the center, between the
legs of the frame.

Fine tune for optimum course
holding 425

After you have engaged the vane
gear, vou should remain at the steering
station for a while to check the self-
steering performance.

If the vane gear is constantly
working to keep the boat from deviating
to one side of the course, things will have
to be improved. The same is true if the
boat spends very little time on the desired
heading and more time criss-crossing
between generous margins on each side.

You should obviously strive and
expect to have the boat stay close to the
course line. Deviations should be small,
on BOTH sides of the course line, and
quickly corrected by the vane gear. This
can usually be achieved by fine trimming,
which involves readjusting the sails and
traveler and compensating with the main
rudder. With a tiller you would move the
chain a link or two. With a wheel you
would disengage the clutch pin and move
one or two holes before engaging the pin
again. Minor adjustments on the course
setting mechanism might also be
necessary.

Since fine-tuning is an important
aspect of ultimate vane performance, it
will also be treated in more depth in the
following section. Here, we merely want
to point out that if there is any remaining
imbalance after the gear has been
engaged. you should always try to
work it out by trimming sail FIRST
and by adjusting the connection
the boat’s rudder LAST. The objective
of halancing should be to have as neutral
a helm as possible. Basically try to steer
the boat with sails alone. This ensures
that the boat will remain balanced and
steer itself over a wider range of
conditions. Having the vane gear
compensate for large imbalance limits its
effectiveness.
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If you have never sailed with a
vane gear before, you should find the
following hints especially helpful during
your first trial.

Choose a day with decent
breeze, if possible (10-15 knots or s0).
Trying out the vane gear with too much
or too little wind will complicate your
observation of what the vane is doing.

Do not over canvas. If your
boat can be sailed well on a jib alone,
you should set a jib only — at least for
starters. Not dealing with sheets,
potentially gibing booms, and a boat
rushing onward with her lee rail under,
will help you concentrate on the vane
gear and how to make it work on all
points of sail. Also, you will put off the
problem of balancing the boat for self-
steering until you are familiar with the
working and operation of the MONITOR.

Start by sailing upwind
without really pinching. Turn the leading
edge of the airvane into the wind to bring
the airvane upright and engage the
pendulum lines on your tiller or wheel.
The leading edge is the edge on the same
side as the black counterweight. Make
sure that the airvane is not mounted
backwards. See 2.2.

Let the boat settle down with
the self-steering controlling it. Even if the
boat is not going exactly where you
intend, give it a couple of minutes to
assume a steady heading. Go aft and
observe the way the airvane moves
and how this movement sends the
pendulum swinging and the boat's own
rudder turning,

Your First Sail with the MONITOR 4.3

Move the airvane setting
slightly to form a smaller angle
between the longitudinal direction of the
boat and the leading edge of the
windvane. Observe how the boat is taken
closer to the wind. Once again, give the
boat and the control system time to settle
down. Retrim your sail sheet, if
necessary.

Adjust the course again.
When you are satisfied that the boat is
sailing well on the new course for a
while, change the airvane setting again by
opening the angle to make the boat
go further away from the wind. As the
vane makes the boat bear off, retrim your
jib sheet and let the boat settle down on
the new course.

Go through all points of sail
in a similar fashion.

Always allow the boat and
the vane gear to settle down after
you bhave made a change. The most
common mistake is changing too many
things too fast which prevents you from
understanding what is happening and
why. You will notice that the pendulum
will only go two-thirds of the way towards
the outside leg of the frame when the
airvane is all the way down for maximum
correction. Do not be alarmed. The gear
set is designed to do this to avoid over
steering. Full swing to the side will only
be seen in strong wind conditions with
higher speed.

Balancing for Self-steering 4.4

Problem boats and easy ones 4.4./

Most boats have very little
problem from the day the MONITOR is
starting to take over the steering.
However, we are sure that most skippers
get more out of their MONITOR after a
few weeks of using it. They have not only
learned the operation of the MONITOR
but they are probably more familiar with
the boat after some time in the ocean.
Obviously, not all boats are the same in
terms of the ease with which they can be
made to self-steer and the following is
intended to be a shortcut to get the most
out of your MONITOR.

The following factors make a boat
easy for the vane gear to handle:
moderate size, medium displacement,
good course stability, moderate response
to rudder, little or no helm on all points
of sail, a steering system which turns
easily and with little friction, a sail plan
which allows many alternative sail
combinations.

Problems are introduced by large
size and displacement, very light
displacement with accompanying fin
keels and spade rudders, binding and
friction in the steering system, or a rig or
sail inventory which does not allow many
options for sail combinations and trim.

This is not to say that such boats
cannot be steered by the MONITOR, They
do, however, require more insight and
seamanship from the operator. This is
the subject of the following discussion.

This 46' converted

English Lifeboat with 3"

planking and a barndoor rudder
circumnavigated with a MONITOR.
It can be considered a difficult boat,
but the MONITOR bad no problem.
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Light airs 442

“Does it work in light winds?”
This is a standard question asked of
anyone involved with windvanes.
Obviously, since the vane gear takes its
signals from the wind and its power from
the boat’s movement though the water,
the wind has to blow and the boat has to
move for the vane gear to work.

How little it can blow and how
slow the boat can travel with the gear still
functioning depends to a great extent on
the boat itself, on the skill of the
operator, and on the point of sail in
question.

If the boat is very large, it will
generally take more force from the vane
gear to operate its rudder. This is also
true if there is much resistance to turning
the boat’s steering system. The vane gear
has much less power in light airs, and the
key to make it work is to reduce undue
binding and friction. Light air
performance can be vastly improved by
balancing and fine-tuning. In general, the
gear will do a better job in light airs on a
small or moderate size boat and will
remain functional down to about one
knot of boat speed with the .
corresponding wind strength. However, a
good sailor, balancing his boat properly,
can make the vane gear steer even a very
large yacht in surprisingly light
conditions.

In these extremely low speeds,
1-2 knots of boat speed, the speed
through the water might not be sufficient
to move the servo-paddle to the side
(which in turn moves the boat’s main
rudder). In such conditions the servo-
paddle will act as an auxiliary rudder!
Located far aft, the servo-paddle should
be able to steer the boat in such low
speeds unless the boat is very large. Of
course, proper sail trim is essential.

Your new MONITOR is shipped
with a high performance, light airvane
which will enhance performance in
apparent wind speeds of 10 knots or
less. 1t is 60% larger than your standard
airvane. See 4.5.1

Balancing for Self-steering 4.4 (continued)

The MONITOR will not work well
in light air if the pendulum lines are too
tight, since tight lines introduce too much
friction in the blocks. With a tiller steered
boat it is easy to adjust the tension by
loosening the pendulum lines at the chain
for the tiller fitting.

With a wheel installation it is
difficult to adjust the tension while sailing
unless there is a “break” in the line as
previously explained. (See 3.5.3.—
“MONITOR Special” knot.) In light air
you will get better performance with
looser lines that run easier through the
blocks.

Running 4.4.3

“Does it work downwind?" This
question is more common than the one
about light winds. The problem with self-
steering when sailing downwind is that
you are moving in the same direction as
the wind. Consequently, the wind velocity
available to the airvane for correct signals
is decreased by the speed of the boat.

While the servo-pendulum has
ample power from the movement of the
boat, the signals from the airvane become
weaker, take longer to appear (and to
return to neutral), and sometimes have
difficulty overcoming frictional resistance
in the boat’s own steering system. If too
much canvas is carried aft of the mast,
the vane gear may not be able to steer the
boat as well as expected and sail trim
should be checked.

It follows that the faster a yacht
can run before a given wind, the worse
the problem becomes. The extreme case
is that of a planing boat running in bursts
at the same speed as the wind thus giving
the airvane no wind from which to cue its
signals. Such a boat is usually of very
light displacement having a fin keel and
spade rudder, which put higher demands
on the MONITOR. However, we have
many examples of successful downwind
sailing even with planing ultra light boats,
but these results have been achieved with
experienced skippers.

e
Panache, a 40-foot ultra-light Bill Lee custom
design with a fin keel and spade rudder. As a
winner of the Single-handed Transpac with the
MONITOR as the only steering aid (no
aufopilots), the skipper reported successful
windvane steering in surfing speeds up to 18
knots. The MONITOR steered the boat for 6-and-
a-balf days under spinnaker.

The first and foremost
remedy to downwind problems is
fo use the RIGHT SAILS and the
right AMOUNT of sail.

Before the advent of mechanical
vane gears, boats were sailed around the
world self-steering downwind in the
trades by use of twin headsails on poles.
The trick to that is to sheet the twins a
little bit looser than you would for
maximum efficiency alone. If the boat
wants to round up, the leeward sail starts
spilling wind. The pressure from the
windward sail gradually increases, acting
like a giant finger gently nudging the boat
back on course again until both sails are
drawing equally.

If you are going to do a lot of
downwind cruising, it might pay off to set
the boat up for twin headsails. Combined
with the MONITOR, this rig gives
excellent self-steering even on problem
boats. It is also efficient as well as being
very safe and easy to manage. The only
disadvantage is that the boat rolls more
than when the main sail is used.

If the MAIN is carried, there
should ALWAYS BE A FORESAIL
poled out on the OPPOSITE SIDE to
counteract the main. Although this
set-up could not be used for self-steering
by itself, it will be an excellent sail
combination for self-steering with a
MONITOR. If the boat has a tendency to
round up you might be wise to take in 2
reef in the main.
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Balancing for Self-steering

4.4 (continued)

If you have to drastically reduce
sail in a squall, take the main sail down
and leave the poled-out jib hoisted. This
is contrary of what most sailors were
taught. The boat does not have to be
turned around to get the main sail but
you have to help the main come down.
With only a foresail the vane will handle
the boat with relative ease.

Let us assume that only the main is
carried. If the wind is fresh, steering will
be like walking a tightrope. A very
attentive helmsman may be able to keep
the boat on course by instantly
countering every move away from the
course line.The choice of sail makes the
boat increasingly unbalanced as it
deviates from the desired heading. Once
off course, the boat gets out of hand.
Even full rudder will not keep the boat
from rounding up or gibing once the
process has begun. The pressure from
the wind is concentrated behind the mast
making the boat want to point into the
wind as soon as it gets a little bit off its
precarious equilibrium of sailing more or
less dead downwind.

The situation can be likened to
moving a cart by pushing it from behind
with a stick (mainsail only) versus
pulling it from ahead with a string (jib or
twin jibs). It is practically impossible to
keep the cart going where you want it to
go with the stick, especially if any kind of
speed is involved. A cart will follow nicely
when we pull it from ahead.

A spinnaker should be used with
caution with a mechanical vane gear. The
spinnaker is set ahead of the mast and
gives good balance as long as nothing
goes wrong. The trouble is that a lot of
things can go wrong, The tremendous
power of the spinnaker makes the boat
move faster downwind and consequently
magnifies the problem of the weakness in
the vane's signals. Since the sail is not
hanked onto any controlling stay or
track, it will continue to exert pressure
long after a poled-out foresail would spill
its wind. Because of the size of the sail,
this pressure can be enormous and
completely overpower the boat's rudder,

as anyone knows who has experienced
his or her first spinnaker broach.

To sum up the discussion:
Downwind, sails at the bow give the best
balance and self-steering. If possible, they
should be poled out on each side of the
hull. When the main is used, a poled-out
foresail on the opposite side should
always counterbalance it. Over
canvassing should be avoided,
especially using a spinnaker in hard
weather when it can easily lead to
broaching.

Reaching 444

Seldom or never are we asked
whether the MONITOR works well on a
reach. In fact, reaching can be harder for
the vane gear than other points of sail. If
the velocity of the wind changes, the trim
of the boat will probably change and the
boat is no longer balanced. If this
happens when you steer downwind the
boat will just go slower or faster. With a
one-masted rig there are fewer options
for using sails well fore and aft to create
pressure which make the boat return to
the desired heading after it has swung off
course,

With a two-masted rig, especially
when the boat has a bowsprit, the mizzen
and jib can be worked to bring the boat
back on course when it bears off or starts
going to weather. Even so, this is tricky to
do and takes some experimenting,

Consequently, the vane gear is
MOST NEEDED when reaching.
However, faulty sail trim can over-power
the gear, and it is, therefore, necessary to
understand how to create the best
possible balance, The greatest problem is
keeping the yacht from rounding up
when the wind increases in strength.

Only headsails or main and a
poled-out jib can be carried to about
35-40 degrees away from straight
downwind and will provide the best self-
steering as long as they can be kept up.
After that the windward pole must come
down.

Again, using the main alone is not

the way to go. You can try to compensate
for the greater weather helm with the
rudder before you engage the vane gear,
but any increase or decrease in wind
strength is likely to change the balance.
Once more, you must strive to
BAIANCE THE BOAT WITH THE
SAILS first and not use the rudder
to compensate for a significant
lack of balance. The rudder should be
used for fine tuning after the boat has
been set up to sail on course as much as
possible by itself.

If only one sail is used, a headsail
should be the choice. However, the effect
of a headsail on a reach is not necessarily
to push the bow downwind unless it is
hoisted very far out on a long bowsprit.

When the wind increases, many
boats will experience increased weather
helm even with only the headsail set.
However, this weather helm is very mild
compared to what the mainsail would
induce under similar circumstances, and
the vane gear can easily hold the boat on
course.

When the main and headsail are
used, both sails may work to bring the
bow to weather. To limit weather helm, as
well as great increases in weather helm
during a gust, each sail, but
especially the main, should be
sheeted LOOSER than you would do
in a racing situation. This will slow
the hoat an imperceptible bit. The effect
is to make the sails spill their wind at a
much earlier point when the boat wants
to round up. The weather helm
decreases, and the vane gear is capable
of pulling the yacht back on course.

If you continue to have problems,
reduce sail area, especially the main, and
continue to release more sheets even
though the leeches may flutter a bit.

When the wind drops significantly,
the boat might want to bear off
downwind, especially if the main rudder
has been used to compensate for a lot of
weather helm. This is one of the chief
reasons why the rudder should not be a
primary factor in balancing the boat, In
this case, carrying the main is actually
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helpful. If the boat veers off, the main will
cover the headsail(s) and catch all the
wind moving the pressure behind the
mast and making the boat want to round
up again.

For successful self-steering
on a reach: avoid EXCESSIVE
canvas; rely primarily on the
HEADSAILS FOR POWER; sheet the
sails loosely; and use SAIL TRIM
rather than the main rudder for
balancing the yacht.

Hard to weather 445

Most yachts can be made to self-
steer when hard on the wind without
using the vane gear. Consequently, the
vane will have little problem keeping the
yacht on course. Because the movement
is towards the wind, the velocity of the
wind working the airvane sensor
increases by the speed of the boat. The
vane’s signals will be true and strong.

To guaraniee the best
performance, DON'T KEEP UP T00O
MUCH SAIL area and DON’T SHEET
IN the sails too bard. Over canvassing
and over sheeting will only heel the boat
unnecessarily inducing weather helm
which may become difficult for the vane
to control in a gust.

Give it a chance 446

Armed with these hints on
balancing the boat on different points of
sail, you should have no difficulty making
the vane gear steer your boat. After you
have used the MONITOR awhile, it will
steer even better. You probably will have
learned a thing or two about sailing and
balancing your boat. Give everything a
chance to work and remember that some
learning is necessary to get the most from
your vane. The gain will certainly be
greater than the pain. You should
expect your MONITOR to steer
BETTER than an average
helmsman.

Useful Hints to Get the Most Out of Your Vane 4.5

After you have set up the vane gear
to steer vour boat, you should remain in
the cockpit for a couple of minutes
observing the compass and the behavior
of the yacht.

The boat should remain on the
desired heading, deviations should
be small and quickly corrected, and the
vane gear should not be fighting to keep
the boat from wandering off on one side
of the course line.

If the boat has a persistent
tendency to luff or bear off, it is not
properly balanced. Sails have to be
either sheeted in or out, reduced, or
changed completely. A small adjustment
of the boat’s rudder may help, but the
rudder should not compensate for large
imbalances.

Usually, releasing the main
sheet a bit works wonders in taming
tendencies to round up.

The light air/high performance
airvane 4.5./

In addition to the standard airvane
this new light airvane has been included
with new MONITORs since summer 1997.
It is about 8" taller than the standard
airvane. It is also wider and has about
60% more area. Most of the area is at the
top where it counts and it gives a much
better signal in light air. It has been tested
in 40 mph with no problems and we
would not be surprised if you use it
always except for the worst of weather.
We suggest that you experiment and find
out for yourself in what conditions each
vane should be used.

The downwind problem 4.5.2

Sailing downwind under windvane
is often considered very difficult.

In light air the windvane will have
the same problem as a human helmsman
in determining the direction of the wind.
Use the light airvane in WINDS
UNDER 10-15 KNOTS apparent. The
MONITOR has to know the wind direction
in order to steer the proper course. If
there is enough apparent wind for the

airvane to register the wind direction, the
airvane should be able to turn the servo-
paddle. It is of course very important that
the pendulum lines are not too tight.
Once the servo-paddle changes the angle,
the water will push the pendulum to the
side and steer the boat. Because of the
weak signals from light air, it is crucial
that the installation and the operation of
the MONITOR are done properly.

Sailing downwind in strong winds,
the input from the wind is more than
sufficient. The servo-paddle also has lots
of power because of the higher boat
speed. You should expect the MONITOR
to steer better than a very good
helmsman. If you experience breaking
waves a rested helmsman might do better
because the MONITOR has no eyes. Such
conditions are very unlikely, even if you
circumnavigate.

The MONITOR works in these
extreme conditions but understanding
your MONITOR becomes more important.

Friction & binding in the MONITOR
453

Friction and binding that interfere
with the airvane’s ability to rotate the
servo-paddle are deadly enemies of light
air performance. Friction and binding
may result from salt build-up in the
vane’s bearings. This problem disappears
after fresh water is flushed through the
gear. Rain will normally take care of this.
If a hose with fresh water is available, we
recommend that you hose the MONITOR
off periodically. Do not use oil or use
a spray lubricant in the ball or roller
bearings of the MONITOR. Oil will gum
up the gear.

Friction in the yacht's steering
system 454

In some hoats the yacht's own
steering is the culprit. The vane gear is
very powerful in a hard blow when the
hoat is moving fast, but in light airs
performance drops dramatically if the
boat’s own steering has a lot of friction.
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Useful Hints to Get the Most Qut of Your Vane

4.5 (continued)

Everything possible should be done to
free the movement of the boat’s own
rudder.

On a wheel steered hoat, you
should easily be able to spin the wheel
from left to right using only two fingers
approximately a foot out from the hub of
the wheel. This check should be done
when the boat is at the dock.

If the boat is balanced and the
vane gear still has problems controlling
the course, friction and binding are
the first suspects. All moving parts should
be checked from the airvane through the
connecting rod, gearset and pendulum to
the boat’s own rudder and steering
mechanism.

Friction in the pendulum lines 4.5.5

If there is no friction in the
MONITOR itself and the main rudder
seems Lo be easy to move, there could be
friction in the pendulum lines that
connect the two.

Use only good quality bearing
blocks. Use the minimum number of
blocks. The straightest line with the
minimum number of blocks will give the
least friction. Use /4" Spectra or a line
with minimum stretch. Thicker lines will
not run freely.

The tension of the lines could also
be a problem. If the lines are too tight,
you introduce a lot of friction, which can
be overcome in strong winds but not in
light air. A very common mistake is
to OVER TIGHTEN the lines.
However, if the pendulum lines are too
loose, you will waste the correction from
the MONITOR. The MONITOR will do the
job but because of too much slack in the
lines, nothing — or too little — will
happen with the main rudder. A good
installation always has an easy way to
experiment with the line tension under
sail. (See end of paragraph 3.5.3.)

The autopilot friction 4.5.6

Many boats have autopilots to
complement their windvane. It is very
important that the autopilot not cause any
drag on the boat's steering system.

The small, inexpensive, cockpit
mounted pilots are great for windless
days and friction from these autopilots
does not seem to be a problem.

Some of the larger, heavy duty
under deck pilots have been known to add
friction to the boat’s main steering system
even when the autopilot’s clutch is
disengaged. If this seems to be the case,
you should mechanically disengage the
autopilot at the linkage. The steering
wheel should be as easy as possible to
turn whether you are steering the boat
yourself or the MONITOR is doing the job.

Autopilot Hook Up to the MONITOR 4.6

If you are making a landfall on a
small, low atoll, you might have reason to
sail on 4 magnetic course rather than in
the relation to the wind.

You might then prefer to use a
small cockpit mounted tiller pilot hooked
up the MONITOR. You would use the
MONITOR’s powerful servo-paddle to
move the boat’s rudder, but the signal
would not come from the wind.

If you attach the tiller fitting for
the autopilot to the counterweight of the
MONITOR, the tiller pilot will manipulate
the counterweight and provide input to
the servomechanism,

You could also fabricate a small
short airvane and put the autopilot tiller
fitting on top. The height of the MONITOR
mounting and the design of the stern
pulpit will determine the most practical
way of hooking up the autopilot to the
MONITOR.

You should be aware that the
small cockpit mounted autopilots push
80100 Ibs. If you design a hook-up of
your autopilot to the MONITOR, the
system should have a safety release that
makes the autopilot jump off the fitting it
pushes against. If there is no safety

system you could damage the autopilot,
the MONITOR or both. This could happen
if the skipper takes over the steering but
forgets to disengage the autopilot.

We do not recommentd this
type of arrangement be used for extensive
powering because the servo-paddle will
be positioned in very turbulent water
from the propeller wash. This will most
certainly cause a lot more wear on the
MONITOR than sailing with the MONITOR
in the roughest possible conditions. You
can compare it to 2 filled sail and a sail
fluttering violently in the wind.

Under power the engine is
charging the batteries, and, in those
conditions, we believe it is better to hook
up the autopilot directly to the boat’s
steering rather than putting unnecessary
miles on the MONITOR.

Autapilot in lazarette is connected to MONITOR
airvane assembly with Morse cable
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MAINTENANCE AND PROBLEM SOLVING

Appearance 5.7

The MONITOR has been made of
type 316L stainless steel since 1997.
After fabrication, the individual stainless
parts are Electropolished in a chemical
bath to remove impurities from the
surface and cover metal welds. The last
step is the assembly of the individual
parts to make 4 finished vane gear.

Regular Maintenance 5.2

The pendulum sheet lines are the
hardest working part of the MONITOR
vane gear. Inspect your lines frequently
and re-adjust leads for minimum wear if
there is a problem. You can keep a set of
pendulum lines much longer by changing
the chafe points frequently rather than
waiting until the lines are nearly gone.

In order to avoid changing lines at
sea, always inspect the lines before a long
passage — just as you would your rigging
and halyards. If you are forced to change
lines at sea we recommend that you sew
a new line to the old line before it
breaks. Then you can simply pull the
new line through the frame. If this cannot
be done because the pendulum line
already has broken we strongly
recommend that a separate line be used
to prevent the pendulum from swinging
and hurting the person doing the work.

If you change lines we
recommend our custom /" Spectra,
which is a very strong but thin line that
should run smoother through the blocks
and minimize friction.

The stainless construction and the
materials of bearings and bushings make
the MONITOR more or less maintenance
free. DO NOT put grease into the
bearings, as most grease will emulsify
or form a hard paste after working
together with salt water. Friction in the
MONITOR will be the result.

The MONITOR bearings and
bushings are made from materials that
work better with water on them.
Maintenance consists of hosing the gear

with fresh water when vou have the
opportunity. Take care to flush all places
that have bearings to clean out salt
deposits. Regular rain often takes care of
this.

Vibration from the engine might
cause bolts and other fastenings to loosen
and you should check for this problem
periodically. Use Locktite if this is a
problem. The bolts at the bottom of the
legs in the main frame hold the lower
tubes and should be safety wired for
ultimate loss prevention.

Preventing Problems & Damage 5.3

Collision avoidance —
removing the servo-paddle 5.3.7

As the vane gear is mounted
outhoard of the hull, it is vulnerable to
collision. Unfortunately, being run into by
other less than expert skippers
sometimes damages vanes. This can
happen in 2 marina as well as in an
anchorage. Even a bump may do a lot of
damage when a vessel weighing many
tons executes it,

Be aware of the danger to your
vane gear from collision. If possible,
berth your boat with the stern in. Be
ready to fend off in crowded situations.
The MONITOR strut guard, which
connects the two legs make the
MONITOR main frame very strong and it
also protects the pendulum.

If you will not be using the vane
gear for a period of time, or if there is a
serious possibility that the pendulum may
be damaged, you should take the paddle
off the gear. This is very easily done by
taking out the latch hinge pin (76) and
removing the entire hinge/water vane
assembly.

Remove the airvane 5.3.2

Certain small measures will greatly
help in keeping your vane gear in good
working order.

When you have finished sailing
with the MONITOR, remove the airvane

from the vane gear. Leaving it on is
probably not going to hurt either the
airvane or the bearings and fittings that
hold it as these parts are as strong as the
rest of the gear. However, it will not do
any good to have the airvane banging
from end stop to end stop for days and
weeks. Eventually, if it is not dismounted,
there will be some wear as well as aging
of the airvane from exposure. It is a
much better idea to store the
airvane inside the boat whenever
it is not being used. Store it in a flat
and dry location.

Itis a good idea to secure the
airvane with a lanyard to prevent a loss
should it work itself loose. As have been
already pointed out that there is a small
hole in the front lower end of the airvane
for this purpose.

Safety line/pull-up line on the
water paddle 533

The MONITOR water paddle is normally
positioned safely behind the hull,
protected by the boat’s own keel and
rudder from forward impact. It is also
protected by its own ability to swing
sideways and chances are very small that
the pendulum will get damaged.

However, if the pendulum sustains
a very hard blow, it has a safety tube in its
middle. This tube is weaker than the rest
of the pendulum and should buckle
before more serious damage is caused by
impact. This could also happen if a log or
a crab pot got stuck between the boat’s
rudder and the MONITOR.

Your gear is delivered with a line
attached to the shaft of the water paddle,
below the safety tube. This line has a dual
purpose. It is a safety line but it is also
used to pull the water paddle out of the
water to store it in the unlatched, “up”
position. The securing line is best
tied on just UNDER the lower bolt
for the safety tube connection. It should
be led outside the strut guard, through
the frame on the starboard side of the
pinion gear and then secured to the stern
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Preventing Problems & Damage 5.3 (continued)

pulpit.

To make the
water paddle
rest close to
the frame, we
recommend a
shock cord
from the aft
main frame
support tube
to the hole in
the paddle.

Shock cord
with hook

Hard weather 5.3.4

Hard winds and fast speeds make
the MONITOR very powerful. People have
reported using the gear in extreme storm
conditions, and we have many examples
of the MONITOR steering under bare
poles for days in a gale. Do not be afraid
of leaving the steering to the MONITOR in
storm conditions. Tt should steer a lot
better than a tired helmsman. The
upper limit for a MONITOR — the
situation when you would have to
fake over — is when the boatl is
threatened by breaking waves.

The MONITOR cannot see a freak wave
and you might be better off steering the
boat yourself. In very big seas, there can
actually be a lack of wind in the trough

between two waves. This lack of wind
would interfere with the steering ability of
the vane gear and you might be better off
by adding to the sail area to keep the
boat moving and retain steering control.

In really bad weather, the vane
gear itself is actually better protected left
engaged. The pendulum lines take the
strain of big waves hitting the pendulum,
and the resistance from the boat’s own
rudder will act as a shock ahsorber
through these lines.

Under extreme storm conditions,
trying to heave-to or running before the
wind, it is questionable whether or not
you should unlatch the pendulum and
store it in the “up” position. The latch
part of the gear is definitely weaker when
up. NEVER let the paddle stay in
the floating, horizontal position.
This position will put a concentrated load
on the “ears” of the hinge and is not
recommended.

Heaving-to, you are probably
protecting the pendulum better by
leaving it down, as long as you
CLEAT THE PENDULUM LINES OFF in
order to CENTER the pendulum and
prevent it from forcefully banging into the
frame legs. If you choose to get the
paddle out of the water, you should
definitely secure it in the center by
cleating the pendulum lines.

Trouble-shooting Guide 5.4

The MONITOR has proven itself
for many years and on thousands of
installations. You should expect it to
steer better than a good helmsman but
from time to time we have boats when
this is not the case. Unlike an autopilot,
which has a black box that only the
manufacturer or a shore based service
facility can understand, the MONITOR is
logical and mechanical and can be fixed
at sed.

This trouble-shooting guide shows
some of the common problems — you
might think these are a few ridiculous

reasons for inferior MONITOR
performance, but they are actual cases.
We are repeating a few instructions
mentioned earlier in this manual. On a
normal boat with a decent skipper, there
is no reason to accept poor MONITOR
performance. We hope that this list will
give you guidance and make sure that you
get the most out of your MONITOR.

Faulty installation of the MONITOR
5.4.1

Some problems stem from errors

in installing and rigging the gear:

* MOUNTING. The gear is mounted
100 low. The mounting of the gear
should obviously be in accordance with
the installation drawing and the
instructions of this Manual, but we
have seen many gears that are mounted
too low (NEVER too high). This does
not seem to be a real problem, but you
will get more drag and higher loads on
the gear. You should be aware that
cutting the safety tube to get the
water paddle up bigher might
not be a good idea to correct
this. A shorter pendulum

. will have less power because of

the decreased leverage.

A 50-footer might very well need a +6"
safety tube because of the increased
power that the longer tube generates.
(See paragraphs 3.2.3 and 3.2.4, or
consult the factory for guidance.)

WHEEL. Lines on the wheel adapler are
incorrectly led. 1f they enter the
adapter on top instead of at the bottom
of the adapter, the MONITOR will steer
the wrong way. This is a very obvious
mistake. Another common mistake is
that the lines do not bave the correct
wrap around. The knots on the wheel
adaptor have to be in the direction
where the lines came from on a
starboard or port installation. This
gives the lines a three-quarter wrap-
around, which will give the maximum
half a turn to the right and half a turn
on to the left. /f the knots are meeting
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opposile to where they came from, the
wheel will only turn a quarter of a
turn in each direction. This mistake
might be more difficult to detect since
it will turn the wheel correctly but not
far enough. See paragraph 3.5.3.

TILLER Lines o the tiller are
incorrect. The pendulum lines
have to CROSS, and the tiller
aitachment should be 20"-30"
Jrom the aft end of the tiller.
If the tiller attachment is too far
forward, you will get lots of power but
not enough movement on the tiller. If
the tiller attachment is too far towards
the rudder, you will get lots of pendulum
movement but less power. Placement at
30" is correct for most boats. See 3.5.2

BLOCKS. Friction in the blocks. Make
sure that GOOD blocks are being used
from the MONITOR to the wheel or
tiller. They should preferably be good
quality roller or ball bearing blocks
with 2" diameter or more. NEVER use
Jairleads for the pendulum
lines. The friction will kill the
performance if you use too many
blocks to go around obstructions.
This will mean more friction. Use as
Jew blocks as possible. Your
priority should be performance.

Blocks incorrectly attached
NEVER attach the pendulum

blocks to a shock cord or a
lifeline. The corrections

from the pendulum will not move the
rudder, only the shock cord or the
lifeline. Rigid blocks are better than
swinging blocks — also quieter.

Improper alignment of blocks.

Make sure that all the blocks are
properly aligned. 1f not, you will
have friction in the system and chafe
will damage the pendulum lines. If the
lines go through the hull or a coaming,
make sure that the hole is large
enough and the lead is clear.

IMPROPER CLEARANCE. dirvane and
counterweight DO NOT swing all the
way. Make sure that you have full

clearance for both airvane and
counterweight. Nothing should touch
stern pulpit, radar mast, antennas,
BBQs, or outhoards, etc.

* LINES. Pendulum lines have too large
a diameter. Use /" Spectra or
minimum-stretch pendulum line.
Thicker lines will not run freely
through the blocks and friction will be
the result.

Faulty operation of the MONITOR 5.4.2

Other problems stem from operating the
gear incorrectly:

* LINES. The pendulum lines are too
tight or too loose. Too tight is a very
common problem. 1t's a little bit like
sheeting the sails too hard. Try looser
lines, but not too loose! You have to
experiment and this is easy to do if you
use the recommended “MONITOR
Special” knot. (See end of paragraph
3.5.3.) Tighter lines are generally used
in strong winds when you do not want
1o waste any corrections and you have
plenty of power. In light wind, you
bave to loosen the lines to minimize
the friction in the entire system. Once
again, experiment and learn how to get
the most out of your MONITOR.

* OFF CENTER. The clutch pin on the
wheel adaptor is engaged when the
pendulum is off center. In order to
avoid guesswork we suggest that you
mark the pendulum lines with a
marking pen when the water paddle is
between the two legs of the frame.
Mark them close to the last blocks to
the adaptor so it is easy to see when
you are at the wheel. If the boat has
weather helm you correct this the way
you are normally steering, The steering
wheel will not be centered when the
adaptor pin is engaged but the
pendulum should be centered.

* AIRVANE. The lead weight is pointing
away from the wind. 1t has to point
into the wind. Follow the label on the
airvane. The airvane is mounted
backwards. You could get away with

this in strong winds but in light winds it
would be like having two reefs in the
main when it is not windy. Again, follow
the label on the airvane. Also see 2.2.

The boat’s steering system has
excessive friction. 543

This problem is mostly associated
with wheel steered boats. If you have a
stiff wheel steering system you will have
poor windvane performance, autopilots
will suffer mid ocean meltdown and you
will have a tough time steering the boat
yourself in rough conditions. We have
devised a very unscientific method of
determining when stiff is stiff. Do the
“two finger test.” When the boat is at the
dock, you should try to put two fingers
on one of the spokes of the wheel about
one foot from the hub. Now, turn the
wheel all the way to port and all the way
to starboard. You should be able to do
this without difficulty. If it is hard to turn
the wheel, your steering system is too
stiff. Steering system problems that we
have encountered are listed below:

* The autopilot creates drag. Under-

deck autopilots normally have a cluich
and, in theory, there should be no drag
when the clutch is engaged. We have
found that some autopilots drag and
some don’t. If you physically disengage
your autopilot connection at the
rudder you should be able to feel if the
autopilot drags when you turn the
wheel. If this is on 4 long passage, we
suggest that you try this test, and, if
necessary, disengage the autopilot if vou
want the windvane to work properly.

blocks bave not been lubricated
making steering stiff: We suggest that
you inspect and service the steering
system on a regular basis and treat it
with the same interest as your rigging,
Failure of either one is pretty
disastrous at sea and it is surprising to
hear how many sailors have NEVER
inspected their steering system.
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Trouble-shooling Guide 5.4

feontinued)

o Tight rudder bearings someiimes
cause a stiff steering system. This
problem is often found on amateur
built bows. Allowance has o be made
for the swelling of the synthetic
bushing when the boat is in the water.
The problem is not common on older
hoats that have been worm in by vears
of use. Builders of production boats
are normally fumilisr with the swelling
problem and have allowed for it.

* Play in the rudder system will make
the steering less precise. When the
MONITOR is making 4 correction
nothing happens with the boat’s
mudder. Try to get rid of the play.

The MONITOR is damaged and
needs repair or adjustment 544

It is very unlikely that a new MONITOR
will have a problem. The sea very
seldom cavses problems. A collision
with 4 dock or another hoat can do i,
and sometimes the skipper is not aware
of it because he wasn't on the boat when
it happened. A quick inspection —
BEFORE vou leave the dock — can
determine that the MONITOR is in
working condition.

Check that the airvane can move

easilv from left to right. There
should be no friction.

Loosen the pendulum lines and
make sure that the pendulum can
swing easily between the legs. The
holes on the line atachment on
the pendulum should line up with
the blocks at the botom of the
legs. If the holes are forward of
the hlocks, it indicates that the
pendulum has been pushed
forward — as the boat was
hacked into a dock or was hit
from behind by another hoat.

(confinned )

SOLVING

Check that all the blocks are
moving freely

Check that the watervane is
straight fore and aft when the
dirvine is straight up, The
actumtor shalt (57) can be
adjusted by twisting either
clockwise or counterclockwise,
which will make the shaft longer
or shorter. If the length of the
actuator shaft is nol correctly
adfusted the MONITOR will
nof work. This adjustment is
extremely important!

Also see paragraph 6.3.1.

Boal is sailed incorrectly 545

If a boat has o much or oo linle sul
ared, or is improperly trimmed, it will be
difficult for a person to steer the boat.
You can expect an autopilot or @
MONITOR to have the same problem.
Check out the following, and make the
necessary adjustments
Doy you have
* oo much sail area?

* oo little sail area?
# the sails not trimmed correctly?
« the wrong choice of sail combination?

Stetngg the pevdulum between the logs of
e AONITOR fo ehecl tine affgnement

MONITOR as Emergency Rudder - MRUD 5.5

The MONITOR is designed to sieer
using the boat's own rudder but, in an
emergency, the MONITOR can probably
also be used as an emergency rudder.

If this is necessary, the
pendulum lines bave o be
DISCONNECTED from the tiller or
wheel. The pendulum should then be
positioned as vertically as possible. If the
boat is on a starhoard tack, it is probably
best to move the pendulum as far as
possible towards the port leg of the
frame. The pendulum lines should be
cleated on u stationary part of the boat,
and it might be a pood idea to install
additional lines between the legs and the
pendulum

With the MONITOR padidle in o
stationary position, you can now operate
the counterweight by hand or by a line.
The MONITOR water paddle is now
working 4s a small rudder. Great
attention has to be taken to balance the
hoat since the rudder is very small.

This svstem will work on sowaller boats
(under 30°) and should help vou get
hack o port. It is not perfect, but it is a
lot beter than trving to steer with a
spinnaker pole. We have several
examples of successful use of the
MONITOR us an emergency rudder.

The MRUT) —

MONITOR Emergency
Rudder Conversion kit

is available as an option
and is designed 1o provide
emergency steering for
hoats up 1o 50 feet. The
MRUD can be installed a1
sea, and all the parts are
contained in a bright orange
hag that also can be used as 4
sifety Mag. (See paragraph 7.)

SCANMAR INTERNATIONAL

MONITOR MANUAL




MAKING REPAIRS

Repair Overview 6.1

The sea punishes everything on a
boat. The windvane self-steering gear is
possibly the hardest working piece of
equipment on a cruising sailboat.
Unfortunately, it cannot be engineered
with mammoth dimensions, as this would
interfere with its ability to steer in
anything but a hurricane.

A MONITOR that is returning from
a circumnavigation will normally have
worn plastic bearings and bushings. The
result is a MONITOR that is pretty sloppy
with quite a bit of play in the
connections. The gear needs service and
the worn plastic parts should be replaced
in order to make the gear nice and firm.
We recommend maintenance after
approximately 15,000 Miles or 5
years of use the MONITOR. You
should then consider replacing all plastic
bushings and bearings, which are
available as a kit (part #810). The
standard spare parts kit, which most
customers purchase when they buy their
MONITOR, also contains these parts. The
old worn parts still work and we suggest
that you save them for an emergency.

We have many examples of
MONITOR gears that have circumnavigated
without any maintenance or repairs! The
stainless construction of the MONITOR
combines great strength with the
necessary lightness to make the gear
efficient in all conditions. If damaged,
stainless steel can be easily welded and
worked. Regular hand tools are most
often all that is needed to make repairs,
and the corrosion resistant materials
always make it possible to take the
MONITOR apart and reassemble it, even
after long use.

Hopefully, you will never have to
make major repairs to your MONITOR,
but, if you do, the instructions in this
section will enable vou to handle even
more complex repairs and replacements.

If possible, you should perform
more involved surgery on the gear with
the vane dismounted from the hull. It is

easy to lose bearings and other parts in
the water if you are not used to taking the
vane gear apart.

The quickest way to unbolt the
MONITOR is to unscrew the four bolts
(86) that hold the upper and lower tubes
to the hull brackets (83). If you take the
upper tubes out of the frame (58), you
should be aware that there are
compression sleeves (85) around the
bolts inside each mounting tube, When
you pull the bolt, the sleeve is loose and
may fall in the water unless you used a
sealant to hold it in place when you
installed the vane. Always keep a rope on
the gear when you are mounting or
dismounting it from the hull.

Repairing the Airvane
Pivoting Assembly 6.2

Disassembling the airvane control
assembly 6.2./

To repair the airvane pivoting
assembly vou should take the disc base
(11) off the gear. First take off the pilot
shaft (20). Unbolt the pilot shaft plate
(16) that holds the upper end of the
shaft. Keep downward pressure on the
shaft. It is very easy to lose the spring
(25) and washer (17) at the bottom of
the shaft if the shaft accidentally gets out
of the nylon bushing (15) in the frame.
The chain (18) cannot fall off since it is
captive around the actuator shaft (57).

Disconnecting the actuator shaft
622

After you have removed the pilot
shaft (20), you have to disassemble the
actuator shaft (57). Do this by loosening
the locknut (56) and rotating the shaft
until the threaded clevis (80) is
unscrewed from the shaft. Note: there is a
threaded nut welded to the top of the
clevis. Be sure if you are loosening
this mechanism that you are
turning the actual locknut and not

the welded portion. While unscrewing
the clevis, hold onto the chain (18) so
that you don’t lose it.

Hold lower nut— turn upper nut

When the pilot shaft and actuator
shaft have been disconnected, you can
remove the screws (59 & 60) that hold
the airvane base disc (11), allowing you
to remove the disc together with the
airvane pivoting assembly.

Correct spacing of the airvane yoke
6.23

To reassemble the airvane pivoting
assembly if it has been damaged, you may
have to begin by adjusting the spacing of
the yoke (8). Tighten or loosen the nut
on the shaft (6) for the airvane. It is
important that you do not tighten the
rotating airvane weldment tube (5)
between the ends of the yoke to the point
that the bearings (2, 3 & 4) are pinched.
The minimum inside distance
between the ends of the yoke
should be about 6 ". At the factory
the shaft nut is tightened to the bottom of
the thread. If larger space of the voke is
necessary, stainless steel washers are
used to adjust the distance. If the airvane
weldment tube (5) is too loose in the
yoke, the Delrin balls (3) may escape
from the bearings.
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Repairing the Airvane Pivoting Assembly 6.2

Realigning the airvane yoke 6.2 4

In case of collision damage you
might have to realign the voke (8). Use the
4" stainless airvane shaft (6) and pass it
through one end of the yoke and see if it
lines up with the hole in the other end. If
not, use the shaft to bend the yoke end until
it lines up. Then, pass the shaft through the
opposite end and repeat the procedure.
Keep adjusting the yoke ends until the shaft
passes freely through both holes in the yoke
and the yoke has a 64" gap.

)

gl >

=

Use the shafl (6) to make sure that the holes in
the yoke are aligned.

Installing bearing cups 6.2.5

If vou have lost the bearing races
(4) from the tube in the airvane
weldment (5) and need to replace them,
be aware that the bearing races should fit
tightly in the ends of the tube. If the tube

is too large, bang it lightly with a hammer

to upset its shape somewhat so that the
bearing cups will need to be forced in
place and will be held tightly.

Assembling the airvane bearings 6.2.6
To fit the 18 Delrin balls (3) at
each end of the airvane weldment tube
(5), you need to use a paste to hold them
in place. Do not use GREASE of any
kind. The paste should be water-soluble,
such as hand-cleaning cream, shaving
cream or whatever else is handy and will
keep the balls in place. After you have
loaded one end, complete the bearing hy
putting the bearing cone (2) over the
halls. Keep your finger on the cone (2)
and turn the tube over so that it rests on

(continued)

Never use grease to hold ball bearings

the cone, keeping the balls in place.
Repeat the procedure for the other end of
the tube, and when the second cone is in
place, put the tube and bearings into the
yoke. Keep constant pressure on the
cones so that the bearings do not split
open. Pass the shaft (6) through the
yoke and the bearings and tighten the nut
on the shaft. Check that everything moves
freely and without binding.

We like to point out that the
MONITOR purposely uses bearings
without cages. There is no doubt that
caged bearings are installed easier, but,
as you know from cleaning your winches
repeatedly, the reason for the cleaning is
that dirt and salt will accumulate between
the bearings and the cage making
periodic cleaning necessary. With the
MONITOR system, it will take longer to
mount the bearings but dirt and salt will
not get stuck. The bearings become
maintenance free with the help of an
occasional rain water shower.

Remounting the airvane base
and airvane pilot shaft 627

The easiest way to remount the
airvane pivoting assembly is to mount it
on the base disc (11) with the disc in a
vise. You can then put the entire assembly
back on the frame and fasten it with the
three screws (59 and 60). Put the chain
around the actuator shaft (57) and
screw the threaded actuator shaft clevis
(80) into the end by rotating the shaft.

Slip the chain onto the teeth of
the large airvane control sprocket (40).
Hold the spring (25) and washer (17)
onto the bottom end of the pilot shaft
(20) and insert the end into the nylon
bushing (15) in the frame. Keep
downward pressure on the shaft and
move it to the side so that the chain can
be slipped onto the small sprocket
welded at the upper end of the pilot shaft.
Install the washer (17) and plate (16).
Put the plate on with the flange of the
nylon bushing (15) facing down towards
the washer. Bolt the plate back onto the
hase (11). The holes in the plate (16)
are elongated to make it possible to
adjust the tension of the chain.

Actuator Shaft and Gears 6.3

Adjusting the length of the
actuator shaft 6.3./

After unscrewing the threaded
clevis (80) from the actuator shaft (57),
the length of the rod has to be readjusted
to insure that the paddle is aligned on the
centerline when the airvane is in the

_upright neutral position. Several other

situations may also require this
adjustment.

The easiest way to adjust the
length of the shaft is to look down
through the frame from above. Line up
the side of the yoke on the pendulum
strut (26) with the side of the hinge
block at the end of the pendulum shaft
(43). You should check the alignment
with the airvane upright but set in several
different positions around the full circle.
Due to the slightly offset rotation of the
upper end of the actuator shaft in relation
to the bottom end, the final adjustment
requires averaging between the correct
actuator shaft length at different settings
of the airvane.

SCANMAR INTERNATIONAL

MONITOR MANUAL



MAKING REPAIRS

FEdge of
pendulum | | Fdge of
strut yoke ' hinge block

Lock the locknut (56) hard to
prevent the shaft from unscrewing from
the clevis and changing the adjustment.
Never adjust the actuator shaft
without finally checking the
proper mesh of the bronze gears,
as described in paragraph 6.3.3.

Adjusting the angle of the
pendulum blade 632

When you adjust the airvane
actuator shaft (57) as described in the
foregoing, you also make the water paddle
(61) line up on the centerline of the boat.

Gear separation — proper mesh of

the gears 6.3.3

e
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It is important the gears be re-
meshed correctly after being unmeshed.
The starboard side of the ring gear has
an arrow where the first tooth of the
pinion gear should land.

-

Changing the actuator shaft
bearings and bushing 6.3.4

After extended use, some up and
down play in the bearings will develop
and the Delrin bearings (54) and
bushings (74) for the actuator shaft
should be exchanged. The two smaller
Delrin bushings in the upper part of the
actuator shaft make sure that there is no
friction in the rotation of the actuator
shaft. A pair of retainer ring pliers
makes it easy to remove the (55) retainer
rings and replace the bearings.

One washer (75) should be
installed on both sides of the #54
bearings to prevent slop.One washer
should be on top of the upper bushing
(74). Complete the assembly by forcing
the retainer rings (55) into their
respective grooves. Test pull to make sure
that the rings are in the grooves and the
assembly is firmly locked in place. A pair
of retainer ring pliers makes the
installation of the rings very
easy, but, if you do not
have one, we suggest that
you put a thin thread
through one of the holes
of the retainer ring to avoid
turning it into a UFO.

Replacing Gears & Pendulum Parts 6.4

Disassembling the gears
and the pendulum 6.4.7

It is STRONGLY RECOMMENDED
that you take the vane gear from the hull
when working on or replacing the gears
(36 & 37), the pendulum strut (26) and
upper pendulum shaft (43), or the
bearings and washers for these parts.

Before taking the vane gear off,
remove the lower part of the water
paddle assembly by taking out the hinge
pin (76). When the MONITOR is in a
more controlled environment than the
stern of the boat, loosen the locknut (56)
and unscrew the threaded clevis (80)
from the actuator shaft (57). Then,
separate the gears by rotating the pinion
gear (30) to make its teeth face upwards.

The pinion gear rotates on a %"
stainless shaft (33), which also carries the
pendulum strut (26). Two setscrews (32)
on the pendulum yoke keeps the shaft in
place in the frame. Unscrew the socket
head screws to allow removal of the shaft,

If you push the shaft (33) out
without any further precautions, you will
spill the roller bearings (31) inside the
pinion gear. When you take the gear apart
this may be acceptable, but you need to
keep track of all the loose parts.
However, there is a correct way to
remove the shaft without spilling bearings
and washers (29). This is the only way to
put the assembly together again, so you
may as well do it right from the start.

In the spare part kit you will find a
wooden dowel with the same diameter
(") as the pendulum shaft (33). This
piece is approximately 4" long,

Load the Delrin roller bearings using the wooden dowel
in the spare parts kit.
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MAKING REPAIRS

Replacing Gears & Pendulum Parts 6.4

fcontinued)

allowing it to fit between the two ends of
the pendulum strut (26). Push the shaft
aft, out of the gear and frame, using the
shorter wooden piece inserted at the
forward end of the frame. Keep one hand
on the gear, holding the washers that
secure the roller bearings in place
against the gear. This also allows you to
wiggle the gear a little bit to facilitate
pushing the shaft and the short wooden
dowel through. At the end of the shaft
you should mark the side on which the
set screw holes are located. This way
you will know how to find the holes
when the shaft is put back in the frame.
NEVER PULL on either the shorter wooden
dowel or the watervane support shaft (33)
while the roller bearings are installed. If
you do, this will leave a gap between the
two which will allow the bearings and
washers to spill out. ALWAYS PUSH on one
or the other to move them back or forth.
Push the wooden dowel through
the frame on the forward end of the
pendulum strut until it is just clear of the
yoke. You will need a screwdriver or
some other instrument to allow you to
keep pushing the dowel through. You can
feel when it is just clear of the forward
end of the yoke, as you will then be able
to move the pinion gear (36). The
pendulum strut (26) should now hang on
the end of the watervane support shaft,
which will be'more or less flush with the
inside of the yoke at its aft end. You are
now able to remove the pinion gear,
keeping the washers pushed against its
ends to keep the rollers captive on the

short wooden dowel.

If the pendulum strut also needs
to be removed, just pull the rest of the
watervane support shaft out of the aft end
of the yoke to let the pendulum strut slip
out of the frame.

Remounting the pendulum and
pinion gear in the frame 6.4.2

To reinstall the pendulum strut
(26) and the ring gear (37), first make
sure that the nylon bushings (34) are in
place in the frame with their flanges
facing the yoke. Hold the yoke in position
in the frame between the bushings and
insert the shaft (33) from aft with the
seating hole for the set screws up. Push
the shaft through the aft part of the frame
and aft end of the yoke until it is flush
with the inside of the yoke. This will keep
the pendulum in place while you ready
the pinion gear (36).

The pinion gear should now be on
the short wooden piece with the roller
bearings (31) and washers (29) in place.
The stainless steel washers come in
different thickness (29.1, 29.2 and 29.3)
for fine adjustment of the fore and aft
position of the pinion gear. Keep the
washers pressed against the end of the
pinion gear and insert the assembly
inside the yoke. Push the " shaft through
the pinion gear, ejecting the short
wooden dowel on the front side until the
seating hole for the set screws are
properly lined up with the holes in the
yoke. Lock the shaft in place with the set

screws. Mesh the gears and screw the

Push dowel out of the shafl. Never pull!

threaded clevis (80) into the airvane
actuator shaft (57), adjusting the rod to
proper length as previously described.
See 0.3.1. Test pull to make sure that the
retainer ring (55) is in the slot.

Replacing the ring gear 6.4.3

It is very unlikely that the ring gear
(37) will ever be damaged beyond repair.
However, if a new gear has to be installed
you should take the pendulum shaft (33)
and the pinion gear (36) out of the frame
as described above. Take out the machine
screw (38.1), which holds the ring gear
onto the top of the pivot shalt.

Keep pressure on the large hinge
block at the bottom of the shaft to keep
the roller bearings (31) of the bottom
bearing from escaping between the block
and the outside strut. Also keep the top
washer pushed towards the strut to
prevent rollers (31) of the top bearing
from escaping. Install the new ring gear,
which requires drilling, on top of the
shaft. Take care to leave a slight vertical
play of the shaft inside the strut to allow
the shaft to move freely without binding.
You might consider installing 4 new black
Delrin washer (41) at this time and save

‘the old one for emergency. Stainless steel

washers come in a thin and a thick
version (42.1 and 42.2) and are used on
either side of the upper washer (41) to
get the fit just right.

Lay the assembly flat. With the new
ring gear properly fitted, the teeth of the
gear should face the front side of the
yoke. The hole for the hinge pin in the
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MAKING REPAIRS

Replacing Gears & Pendulum Parts 6.4

(continued)

hinge block at the bottom of the pivot
shaft (43) should face the opposite
direction (aft). To adjust the meshing of
the ring and pinion gears, it may be
necessary to insert a 14" washer either at
the top, bottom, or both ends of the
pendulum strut. The washers come in
two sizes (42.1, thin and 42.2, thick).

With the hinge block flush against
the lower washer and the ring gear
touching the upper washer, the gear
should be in the proper position on the
shaft. Drill a /4" hole for the securing bolt
(38.1) — trying, as closely as possible, to
line up the existing holes in the watervane
pivot shaft (43).

Insert the /4" bolt with the head of
the bolt on the same side as the
horizontal arm of the pinion gear and the
airvane actuator shaft (57). (Port side).
Put the lock washer (38) and nut (52.2)
on the bolt and tighten.

Reassemble the pendulum shaft
and pinion gear in the frame as
previously described.

Replacing the watervane pivot
shaft 6.4.4

To replace the watervane pivot
shaft (43), first take the pendulum and
pinion gear (36) out of the frame as
previously described. Remove the %" bolt
from the ring gear (37) and take the gear
off the shaft. Slide the shaft out of the
strut (26), being careful not to lose the
stainless (42) and Delrin (41) washers at
the top and the 24 Delrin roller bearings
(31) at each end.

Remove the black Delrin washer
(41) from the bottom of the shaft, noting
which side of the washer is facing the
hinge block. This side has been reamed
to accommodate the weld between the
block and the shaft, and the washer
should be installed on the new shaft in
the same fashion.

Load the upper and lower bearing cups in the
pendulum (26) with 24 roller bearings (31)
edach. Never use grease in the bearings!

Now insert the shaft in the strut.
Turn the shaft with the hinge block up
and lift the hinge block away from the
strut just enough to load the roller
bearings into the cup between the strut
and the shaft. When the rollers are in
place, push the hinge block flush with the
strut to prevent the rollers from escaping,
Turn the shaft around, keeping pressure
on the hinge block and rest the assembly
on the hinge block. Load the upper 24
roller bearings into the upper cup and
install the Delrin washer (41) and the
stainless washer (42) on top of the
pendulum shaft.

Mount the ring gear on the shaft
as previously described, taking care to
have some vertical play of the shaft inside
the strut. Position spacers (42.1 or 42.2)
as previously described, and drill a 4"
hole through the side of the shaft (43),
which faces up. Turn the assembly over
and drill the other side of the shaft.
Insert the 2"-long, round head /" bolt
(38.1) through the ring gear and the two
holes drilled separately as previously
described. The head of the bolt should be
on the port side of the gear. Secure with
Nyloc nut. Reinstall the complete
pendulum in the frame.

Replacing the pendulum strut 6.4.5

To replace the pendulum strut
(26) involves practically identical moves
as in replacing the watervane pivot shaft
(43), except new holes are not required
in the ring gear (37) or shaft.

The welding process might have
caused each yoke to vary slightly and it
may be necessary to slightly bend the
ends of the yoke to get a good fit for it
inside the frame without binding or slop.
It may be necessary to adjust the
horizontal distance of the yoke opening
with stainless steel washers. There should
be no binding or slop in the fit of the
pinion gear (30) between the yoke ends.
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MAKING BREPAIRS

The Hinge and Latch Assembly 6.5

Latch adjustment 6.5.7

Severe damage may make it
necessary to replace the hinge (44),
including the safety tube (67) and the
latch (47). In the factory each latch is
matched to the hinge block on the
watervane pivot shaft (43). To get a new
latch to engage and disengage properly
you may have to work on it a little bit. We
call it “massage.”

O

Smooth bere
with fine file,
if necessary

rb

7
&

O

tap with bammer
in closed position

If hinge will not latch, bit position A
If hinge comes unlatched, bit position B

The lip of the latch (47) should extend
%o"=/" over the edge of the hinge block
when the water paddle is engaged in the
“down” position. If the lip goes further in
(over the hinge block), the latch will not
engage easily — or at all. It will hit the
bottom of the hinge block too far in and
will not slide up over the beveled bottom
edge of the hinge block. This effect
should be prevented by a small stop
screw (32), which restricts the movement
of the latch.

Problems getting the latch to
engage properly can usually be fixed by
hitting lightly with 2 hammer on the
forward face. The stop screw should
then bend slightly and permit the lip of
the latch to extend a bit further over the
hinge block. Sometimes it might help to
file the bottom edge of the hinge block a
bit further to help the latch to engage
smoothly,

Hinge adjustment 6.5.2

The latch sticking between the
side plates (44) of the hinge mechanism
will cause the gear not to engage properly
and to disengage by itsell because the
latch may be restricted from getting a
proper hold on the hinge block. Hinge
side plates that have been deformed
slightly due to collision usually cause this.
Usually it is easy to see where the latch is
binding. Use a flat punch to “massage”
the hinge plates so that the latch is freed.

Replacing the Safety Tube 6.6

If an overload or collision occurs,
the safety tube (67) is designed to
buckle. We like to point out that it is very
unlikely that the safety tube will fail. Most
boats that circumnavigate do not have a
single safety tube failure! If you have
repeated failures you should contact the
factory since this indicates that something
is wrong. For certain boats we also use
safety tubes with thicker wall thickness,
which might be needed. To replace the
safety tube, you should take the entire
hinge, safety tube and water paddle
onboard. Remove the hinge pin (76) and
use the safety line, which is attached
between the water paddle and the lower
bolt on the safety tube. Remove the two
bolts that are holding the safety tube.
Take out the old safety tube and replace
it. Secure it with the bolts.

Making Your Own Airvane 6.7

If you have lost both your airvanes
and are far away from civilization, you
can always make your own. (We first
suggest you read paragraph 2.2 “The
Airvane,” in this Manual.) Then try to find
some decent plywood and cut out a vane
with the help of the measurements
illustrated here. We suggest that you
make the airvane as large as possible. It
is extremely important (o get the weight
right. You will probably find that your
airvane is top heavy and then it will not
work. If you make the airvane shorter
you can get the weight right but you will
also make it less effective in light air. We
suggest that you experiment with a hole
saw on a larger airvane and cut out some
material at the top. You can then cover
the holes with lightweight regular
shipping tape (like what is used on
cardboard boxes). The airvane should
always return to the upright position on
a windless day.

TH" =

L™

P L el

Standard Airvane vs. Light Airvane (60% larger)
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MHUD The MONITOR Emergency Rudder Conversion Kit

fitictl e }

Instrue

We sineerely hope that you never ® Strul guaird. Stnce 1991 all MONITOR = Through holt clamp whes. Since 1998
Frve: 1 s 4 the MBUD. I vou do, it urits bl fay the: lower monting ubes are sitached
s vou v lost sour boat's main This protective “humper” goes ebingd oy thee fraeme with cod fittings bt are
rudder. & bout without 2 rudder is 2 the |JlJIllIl|lI'I| und connects the legs of threugh bolied. @lder MONITORSs

serious mater and these insgguetans are i e itk e gl tubes thas sequeesed the
intended o make sure thar voull Mg s s thill] Ir g 5, Tor be absolutely sure that
undersiond and wsed property i i T MU I cannot escape from the old
evenl of rudider falliare on yoar®o £ i ||||| (¥ tybrretnp tubes, both fnkngs shoukd
W strongly recommend (hal With the wse of the MBUD, the bee through holied with stainless seel

you it MELD to your MONTOR In-!un- MONT [[H! s by five @ strud hohs.

i
o besve on your nest long eru 1) i Il witlae
even wse it on i short est sail. ] s IIM' Diagnals. Thee MONITOR frame 15
practioe putting MRUD on i por sntached 0 the ol in foor places

b much easier o repeat the installs |I|u1|

With longer mounting mbes we
ut e should the installation become = Test the fit of the welge. Place the stometimes add same side diagonal

necessary, often under difficult condgffm | iwedihe i uffl i s which make the installaton
e El‘ n. Th il i smendously strong. With the use of
The MONITOR s 1 servo- i af th il \I.R1 ll some installations should
pendulum gear with a small serve-pacidle. ot o the strut guard and it might
When you transferm the MONTTOR (0 o ressary i lap ihe wedge in
much lirger. iy h

| emergency 1 o izl v
the boas are greathy incressed an g
should make sure thear vour MON it e

maunt acconnts for this greater boad make it llj:hl by adhibing some duct | e
tor etk it more sy, Make sure that

= Backing plats. The MONITOR
masinting brackets do not nosmally e 1
nesd hacking plutes. IF your boat is 3 Ai.'f lcal “III E E N .
lighewelght core construction you might useful when pesitioning the wedge 1o

eed them. 1 in doubt, consalt the b it in pla Iu' while antaching e

Tactory, MBUD puts 2 bigoer load on o o 111 i i e thie
pormal MONITOR sailing. You i st
Iml- iy aheciile i yen shoubd aded

beacking plates when you purchase
the MELTY.
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MRUD-THE

Mounting and Operation of the MRUD at Sea 7.2

MONITOR EMEH:;I—NCY RUDDER CONVERSION KIT

Mounting the MRUD 7.2/

The mounting process can be
dingerons, particulardy in roogh seas
Work carefully, following these steps:

(1) Heve o with e hoat and try 1o
avold forward movement. W

safety lirness, If you have i
sigpest that vou wail for good
and have s goodd night’s sleep|

stirting

(2 Disconnect MONITOR peg 11|
lines from the tilles or wheel :
lack the pendulin fn the
By cleating the fines,

(30 Pluce the wedge between thie
petdulum and the ste guarnd. Sec
with linves that are atiached 1 the

(4} Remowe the servo-paddle ssembly
(61} by reroving the conter ring 33
sunwid thie hinge pin {76). Sore th
assembly.

(53 Antach the MRUTD assembly to the
MONITOR. This can be done in different
ways nd it should have been practiced a
the dock. Ome way is to hold the paddie
upside down with the help of the stached
lines when you put the special Lipersd
hinge: pin through the hole in the hinge
block, The pin is attached w the hinge
with @ safety line. When the pin s in
place, the cotter ring 35 wsed w lock the
hinge pin in place. Another method 1o
attach MEULY 5 10 let it foar behind the
MONITOR while the hinge pin is put in
place. Bout type, weuther and th i
of the skipper will help vou decide. Us
it Jeast one Spectra line asa salety line,

163 The nextstep is o secure the
“ugsidhe down Jowers.” These are the
Spectra lines that are attached 1w the
upper eyebolts of the MRUD. Onee agtin
we are using a “MONITOR Special” koot
{5ee paragraph 3.5.5.1 The lines lave a
bowline with a til close to the rudder

SCANMAR INTERNATIONAL

. 3t o

bibake; This fail line should go arowd te
corner of the stout puard where if s
welded 1o the leg of thee frame, The fine
shoubd then zo down 1o the bowline and
then up b the strot guard agatn, By
kg e line back and forth you have
o very simple and practical block
and tackle purchase seaem. The Spectm

will 5 i
Y
s lhln

Supride down lower” line,

this “mast” is upside mmn

lines (rl.'\|||(n[|\ for chale and even
consider adding an exira safety “shroud
§ g mowptt (i G e
& 1l wi ffsillo of 1
. Wby are Mo gl S—
i prodlem twrning the rudder.

Your MONTTOR now rigid
spade rudder ready 1o steer vour hoat. OF
conrse vou necd to budance your hoat
very carelully and probably reduce sails
stmnewhat. Compared 10 your boat's
ristdder you may feel that the MEUD is oo
stnall o control your boal, However, we
T preposely kept it this way (will noe
bresh eusily, casy o sore, easier 10

stall st ses, ete ), With a normal hoa
are very small corrections with the
rudder unless you carry oo much sail or
havee sgmored hadimeing the sail plan,

Wi also decided 1o o through the
MONITOR gear set 1o steer with the
MRUTY. Tt i niot possible wo e the
rudder very sharply but we feel hat this
will save the MEUD from averboad which
condd ocour i you coubd wen it wo
much. The Lirge size of thee boat's nii
IIslidlr is necessary for mumeuverabiling
veded when vou dock the boar
rowded witers. In the open

e slow corrections. AL
vt destination vou can anclor or gt
b for the Just few miles if vou feed that
Vil Cannol maneuver o teghl comers,

O goad is 10 get  boat without 4
rush P hack to port, MBUD was tested in
ARGUNIY ALONE 1998 when Robin Dasie
sailed his S0-footer 2000 miles 1o Cape

it sfter the boat lost thee main mudder

Yot canh moww steer by theee

erent methods

1. By hand. Grab the counterweight and
muve B You are mow steering by land.

n g up lines fo the coonferweight
eer from any position on the boa,
aith the regular MONITOR airvane,

Your MONITOR will now work 2 an
ainsiliary mdder self-steering windvne
The Spectrt tensien lines provide some
Friction, You might find that the
performance improves if vou case the
Spectra lines fust a litde bt~ if
coauitions permii.

3. With o smuall autopilot. A soll
tiller pilot can be rigged up 1o the
coniterweight. The tller pion will steer o
magnetic COmpass course
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WARRANTY

SCANMAR INTERNATIONAL is
the manufacturer of the MONITOR
windvane and the MRUD. A card showing
the limited warranty has been included
with each new unit in the pocket of the
back cover of this manual. Please contact
us if this card was not included with your
unit. The warranty set forth in the express
limited warranty card is the exclusive
warranty of the product and is in lieu of
any other warranty whether implied or
statuary (including warranties of mer-
chantability and fitness for a particular
purpose). The remedies available to the
buyer are limited to the remedies
described in the express limited
warranty card.

SCANMAR INTERNATIONAL
reserves the right to change the design
of our products at any time and without
notice.

The attached Warranty
Registration Card should be returned to
the manufacturer together with requested
photographs of the installation.

We like to point out that our
request for photos is EXTREMELY
IMPORTANT. With your photos we
should be able to check that your
installation at least looks OK. If we see
anything wrong we will be able to advise
Vol

Please take one photo of the
ane gear from behind and one photo
from the side. The airvane should be
mounted and the watervane should be
down and latched so that the stationary
degree of immersion of the water paddle
can be clearly seen. Take another shot
showing the installation of the pendulum
sheet lines to the wheel or tiller. A clear
view of the placement of the blocks is
also desirable. More photos are always
more helpful than too few so please feel
at liberty to send us more than three.

There are some very sound
reasons behind our request for photos.
We have had clients report back to us
that the installation went like a dream
and that the unit was installed exactly per
our instructions only to find when we
have seen the actual boat or photos, that
the unit had not been correctly installed
at all. Many of our customers undertake
long journeys that may take them all the
way around the world. If we get a call
from a more remote part of the world
telling us of a problem, it can sometimes
be impossible to fathom what is going on
without these pictures. Having pictures on
file saves everyone concerned a great
deal of time and frustration. Our goal is
to be able to assist you for many years
after the MONITOR was sold to you. Your
photos will help us to help you. We look
forward to receiving your installation
photos.

A word of caution 8.3

You should be extremely
aware that 2 windvane self-steering
gear cannot see or hear danger. If
the wind changes in strength or
direction this will result in a new and
potentially dangerous compass
course. Good seamanship, good
watch keeping and common
sense are always required. Your
MONITOR has to be supervised to
insure that it steers a safe and
appropriate course.

Your MONITOR is usually
mounted outside any safety lines on
the hull of the vacht. Operation and
maintenance at sea are dangerous
and require utmost caution to prevent
falling overboard or get injured.

Please be careful and enjoy
vour sailing!
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In the 1994-95 BOC
(Single-handed Around
the World Race) seven
out of eleven boals
had MONITOR
windvanes. In the 1998-
99 Around Alone (same
race, different
sponsor) the five boals
that used windvanes
all used the MONITOR
windvane. Again, no
other windvane was
used in the race.

The MONITOR'S servo-
pendulum system had
once again been
proven the best sell
steering principle.

Since the BOC 1986-87
there has not been a
single auxiliary rudder
self steering system in
the race.

It was our goal

to make an emergency
rudder that would work
for the BOC and
Around Alone boals.

It has been lested in
real conditions for
2000 NM on such a
boat. That should
satisty the require-
ments for normal
cruising boats.

M

0 In Heavy Weather

N Sailing, by Adlard Coles
||| eeseresriciinninniiian.
T The author remarks,

0 ‘Breakages of rudders are
R almost as common as

breakages of masts.”

just got better!

Your best crew member

ITOR,

THE SELF STEERING
SOLUTION

There are many different systems of
windvane self-steering, Trim tab, auxiliary
rudder and servo pendulum systems are
just 4 few. The development of the servo-
pendulum principle represented a break-
through in windvane self-steering. As the
boat moves faster with stronger winds, the
power of the servo oar increases and this
gives ample power to turn the boat's own
large rudder. The MONITOR steering
system is powerful and has positive yaw
dampening which makes it possible to

- steer straight in difficult downwind

conditions. The more it blows, the beter
the MONITOR likes it. Consensus of
opinion is that the servo-pendulum
principle is the best method of self
steering for most boats.

MRUD,

THE EMERGENCY RUDDER
Our challenge was to be able 1o

convert the MONITOR aboard a 50 foot

BOC boat, in the roaring forties, into a

true emergency rudder. We knew that the

strength required for survival in these

conditions would guarantee a more than

adequate back up system for cruisers

having the misfortune to lose their boat's

rudder. MRUD has been designed to meet

the following criteria;

»  Strong and dependable

Reasonably easy 1o install at sea

Easy to store on board

Affordable

MRUD offers a unique solution to 2
serious problem.




Finally a solution to the nightmare of losing your
boat's main rudder.

The
MONITOR

Many attempts have been
made to make individual

has

emergency rudders. The
majority require very

survived

the

toughest

oceans in the
world, sailed
through seas and
weather which
would qualify as a
cruiser’s nightmare
and kept on
steering.

The BOC and
Around Alone are
unparalleled as a
test of equipment.
These boats not
only round Cape
Horn, they stay in
the Southern Ocean
lower latitudes for
several months of
brutal weather and
lowering seas.

MRUD was
developed with
these conditions

in mind.

L‘Xp(_'llﬁi\’l‘ custom
engineering and
manufacturing,
Excessive weight and size make these custom
rudders difficult to store and install at sea, and,
even so most have questionable performance
and reliability.

The beauty of the MONITOR MRUD system is that it
uses the regular MONITOR servo pendulum system
which is converted to an emergency rudder. The
standard MONITOR mounting system is extremely
strong because it has four stainless steel mounting
tubes that are spread apart to distribute the load
over a larger area. If the mounting tubes are long,
diagonal tubes are added for additional strength.

Half the emergency rudder problem is the method
of attachment. With the MONITOR in place the
attachment system is already there! The MONITOR
mounting system is strong enough to support a
large, rigid rudder.

The challenge is to make an emergency rudder
that can handle side loads, which occur in rough
weather, The new stainless steel wedge supports
the MONITOR pendulum shaft from side and
forward loads that occur in broaches as well as
from water rushing by. The MRUD also has two sets
of eyebolts on the rudder blade itself. Low stretch
spectra support lines are attached to the eyebolts
and lead 1o suitable attachment points on the
MONITOR frame and the boat. They often lead to
winches by temporary blocks.

The MONITOR MRUD is highly efficient because it
has a high lift NACA profile and hecause it is
located behind the boat. The size of the emergency
rudder can therefore be smaller making it more
practical 1o store and to mount, vet still large
enough to steer a 50 foot boat.

~ THE MONITOR EMEHGENCY RUDDER CONVERSION KIT

The MONITOR principle works on the boat’s own
rudder rather than using an auxiliary
rudder/trimtab system like our own auto-belm
windvane, Such systems can be used as emergency
rudders, but they are not in general the best
principle for normal self steering,

If the main reason for buying an ausiliary rudder windvane
is to have an emergency rudder you should look into other
options. It would almost be like sailing around with your
life raft inflated- just in case the boat would sink,

If a boat experiences weather that is bad enough to
break the boat’s main rudder those conditions are
probably bad enough to do severe damage to an
auxiliary rudder type of self steering. The damaged
main rudder can also damage the auxiliary rudder.
The servo pendulum gear does not have this
problem. It has the ability to move to the side, out
of the way, and it has an easily replaced safety tube
in case of an overload situation.

We prefer to use the best principle for normal self
steering, (servo pendulum) and in the unlikely
situation that the boat’s own rudder is broken, the
strong, stainless steel MRUD can be mounted at sea
and steer the boat to safety.

You can steer by hand by moving the counterweight
from left to right, by using the regular MONITOR
airvane or by hooking up a small inexpensive
autopilot to the MONITOR counterweight.

A pin with a cotter ring holds the servo paddle
which is removed and replaced by the much larger
emergency rudder assembly. The stainless steel
rudder is foam filled for strength and flotation. The
hinge has a special tapered hinge pin to make it
easier (o mount at sea. The pendulum is locked
and supported by a stainless steel wedge between
the pendulum and the strutguard. Spectra lines add
extra support for front and side loads, just the way
a mast is stayed.

The MRUD is similar to your life raft. We hope that
you never have to use it, but if you do it will be the
most important piece of gear on board.

Can you afford to be without it?




PREPARATIONS

A boat without a rudder is a serious matter and
these instructions are intended to make sure that
vour MRUD is understood and used properly in the
event of rudder failure on your boat.

We strongly recommend that you fit MRUD to your
MONITOR before you leave on your next long
cruise and even use it on a short test sail. Should
the installation become necessary, you may be in
rough seas, If you practice putting MRUD on in
port, it will be much easier to repeat the
installation later at sea.

Your MRUD assembly contains:

*  Complete hinge assembly

»  Safety tube and spare

*  Special tapered hinge pin

*  Stainless steel “wedge” with bolts and clevis pins
e Upper Spectra support lines

*  Lower Spectra support lines

*  Foam filled Stainless steel Emergency Rudder
= Bolts for clamp tubes

¢ Storage bag with attachments for hoisting

When you transform the MONITOR to a much
larger. rigid emergency rudder the loads are
greatly increased and you should make sure that
your MONITOR is mounted as follows:

* Backing Plates

The MONITOR mounting brackets do not normally
need backing plates. If your boat is a light weight
core construction you might need them. If in doubt
consult the factory.

* Strutguard

Since 1991 all MONITOR units built have
strutguards. This protective “bumper” goes behind
the pendulum and connects the legs of the main
frame with each other. 1t also makes the main frame
a lot stronger. Older MONITORS did not have the
strutguard but it can be retrofitted. With the use of
MRUD the MONITOR has to have a strutguard
because this is where the stainless wedge that holds
and supports the pendulum is placed.

¢ Test the fit of the wedge
Place the stainless steel wedge between the
strutguard and the pendulum. The horizontal
distance have some variation and after the wedge is
in place the telescoping tubes have to e drilled
and bolted to fit each individual MONITOR. Use the
starter hole, drill and through bolt with the
supplied bolts. You might have to “massage™
the wedge a little to make it fit easily. We
suggest that you secure all the pieces with
safety lines when working over water.

MRUD

Servo-paddle

* Through bolt Clamp Tubes*

The lower mounting tubes are attached to the
frame with clamp tubes that are attached to the
bottom of the frame legs. To be absolutely sure that
the wbes cannot escape from the clamp tube both
fittings should be through bolted with small
stainless steel bolts (included).

= Not applicable after serial # 56870298,

* Diagonals

The MONITOR frame is attached to the hull in four
places. With longer mounting tubes we sometimes
add same side diagonal tbes which make the
installation tremendously strong. With the use of
MRUD some installations should add diagonals.
Consult the MONITOR factory for advice.

Around Alone -

Leg 2 en route
towards New Zealand

Leg 1 is over, South
Carolina arrived in Cape
Town without a rudder,
and what will be docu-
mented is thal the 2,300
miles | sailed without a
rudder are, without a
doubt, the most difficult
and demanding 2,300
miles | have ever sailed
- or ever want lo sail.

It was a far more
difficult proposition than
my 2,500 mile fury rig
sail in the Southern
Ocean around Cape
Horn to the Falkland
Islands after my
dimasting in the 1994-
95 BOC race.

MRUD was a very
significant part of my
emergency rudder
system, and without

it - | think it would have
been difficult for me to
make it into Cape Town
as quickly as | did.

I can only sirongly
recommend that all
MONITOR users going
offshore lake the
MRUD system as their
emergency sleering
system. It will, without
any doubt, gel them into
port should the ultimate
mishap of a broken
rudder occur. | would
strongly recommend
they try it out
beforehand.

The MONITOR has
served me well during
Leg 1 as it always has
during two BOC's on
Cornwall.

Thanks, Best Regards
Robin Davie




Mommng md operation of the MRUD at sea
U’ possible, uwﬂforgaod weather aud p!au al! pmudures i'n admm

Heave to with the boat and try to avoid forward
movement. Wear your safety harness.

Disconnect MONITOR pendulum lines from the
tiller or wheel adapter and lock the pendulum in
the middle by taking the lines to a cleat.

Place the wedge between the pendulum and the
strutguard. Secure the wedge by attaching it o
the strutguard with clevis pins. Use safety lines.

Remove the servo paddle assembly by removing
the cotter ring and the hinge pin. Store the servo
assembly.

Attach MRUD assembly to MONITOR. This can be
done in different ways and it should have been
practiced at the dock. One way is to hold the
paddle upside down with the help of the attached
lines when you put the special tapered hinge pin
through the hole in the hinge block. The pin is
attached to the hinge with a safety line. When the
pin is in place the cotter ring is used to keep the
hinge pin in place. Another method to attach
MRUD is to let it float behind the MONITOR while
the hinge pin is put in place. Use at least one
spectra line as a safety line. We have also seen a
boson chair being used to secure the person doing
the work safely. Consider using preventer lines to
stop the swing of the boson chair.

Next step is to secure the upper spectra lines
which are attached to the eye bolts.

The lines should go around the corner of the
strutguard where it is welded to the leg of the
frame. The line should then go down to the

eye bolt and then up to the strutguard again. By
running the line back and forth you have now a
very simple and practical “block and tackle”
purchase system. Lock the lines with a half hitch,
The upper spectra lines will stretch very little and
you have an easy system to make the lines tight,
Do the same thing with the opposite upper line.

The lower lines should be lead to a cleat or a winch
on deck. You have now secured the pendulum with the
wedge and the spectra lines are supporting the rudder
the same way your mast is supported with uppers and

lowers-only this “mast” is upside down. Check for
chaffing of the spectra lines after use and add or
replace lines as necessary.

Your MONITOR now has a very rigid and strong spade
rudder ready to steer your boat. Of course you need to
halance your boat carefully and possibly reduce sails.
Compared to your boat’s rudder you may feel that the
MRUD is too small to control your boat. However, we
have purposely kept it this way (will not break, easy to
store, easier to install, etc.). With a normal boat there
are very small corrections with the rudder unless you
carry too much sail or have ignored balancing the sail
plan. The large size of the boat’s main rudder is
necessary for maneuverability which is needed when
you dock the boat or are on a race course. With MRUD
in the open ocean and a course to steer vou can make
slow corrections. At your destination you can anchor or
get help for the last few miles if you feel that you cannot
maneuver in tight corners,

You can now steer by three different methods.

1 By hand: Grab the counterweight and move it.
You are now steering by hand. You can rig up lines to the
counterweight and steer from any position on the hoat.

2 With Light Air MONITOR airvane:
Your MONITOR will now work as an auxiliary rudder
self-steering windvane, The spectra tension lines
provide some friction. You might find that the
performance improves if you ease the spectra lines
just  little bit if conditions permit.

3 With a small autopilot: A small tiller pilot
can be rigged up to the counter weight, The tiller pilot
will steer a magnetic compass course.(See Monitor
Manual 4.6)
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