Project Moth - Review Learn Adapt 2020

This is Part 4 of Project Moth - Review Learn Adapt 2020.
If you have not done so, you may like to look over Parts 1, 2 and 3 for a background of my entry
into the International Moth Class up to this point. Enjoy...

Pondering...

The Worlds in Australia had been a great chance to get an idea on where I was at with my
project. The long flight back to the UK was a good chance to look back over the event and start
to plan for the year ahead with the Worlds at Weymouth in September.

As the boat would not be arriving back before late February, time was going to be short before
the first open event in March. If I continued with the same boat package, any upgrades would
be limited in time to simple modifications or additions. Another other option could be to sell the
current package on and invest in a better one. What to do?

I needed to break down where I thought I could improve and prioritise any changes to help with
my decision. I also needed to factor what I had seen at the Worlds into any decision to stay in
step with current thinking where I could for the year ahead and beyond.

Perth Worlds Review - Where to Improve?

All things considered I think my result was ok. I was fast enough to place higher than I did, with
my biggest losses coming from poor boat handling and poor decision making. Too many bad
starts, bad tacks, poor setups resulting in capsize bearing away for the run at the gate, not
staying in favoured pressure on run, bad laylines downwind and so on. General straight line
handling upwind and down wasn't too bad and gybing quite good, when not rushed.

On the longer windy days fitness was an issue as the day wore on. I had worked hard in the
month before the event to be fitter and lighter than the UK Nationals. It definitely helped but I
was still short of a level needed to not tire and it result in @ downfall on the windier days.

My boat and gear held up well, with no breakages over the full event. Both rigs worked as well
as hoped. Speed and height upwind was good with those near me on the score sheet and even
against few placed much higher. Downwind pace was average at times when in similar lines of
pressure to others. I put this down to a few areas on top of poor decision making.

The majority of the races were up range winds where small horizontal foils would have been
used by those that had them. My rudder is small but the mainfoil width is considered large, with
a small flap size. I think the larger foil drag in higher winds contributed to the speed loss. The
reduced flap in waves on the lower course had me riding a little lower in height for safety after a
couple of over the front capsizes. The larger horizontal when used with a small amount of
windward heel was only keeping me on a high line instead of being fast and sailing lower angles.

Another area to look at in higher wind running was the lack of being able to deepen the mainsail
forward like newer sails. A stiffer mast may help to drag the shape forward with controls eased,
but with a smaller luff pocket and short cams, any extra depth would be limited. For reference,
the boat downwind was fine on the lighter last day against all others using their larger foils for
my best results. This tells me the large horizontal is likely the main cause in higher winds.

Of the above, I felt the key areas for improvement and solutions were:

e Time on the water - I had nowhere near enough time on the water in 2019 to expect any
consistency in performance. That my results steadily got better showed time in the boat
was lacking from the start.

e Fitness - It was no surprise that those doing well were physically fit sailors. The top end
guys hike like machines all day long and make fewer mistakes, regardless of equipment.
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e Decision making - Too many poor decisions on the course. No doubt affected by the two
points above. Consistent decision making in racing will come from having a better feel
and confidence the boats setup and better fitness to think more clearly.

e Mainfoil - For stronger winds a smaller horizontal with a larger flap would improve
performance through riding higher downwind with more control in waves for a speed
gain, as well as further gains from less drag.

Observations

Looking over the boats in the fleet there were some good solutions and trends continuing in the
top line boats and setups. Drag reduction was the main theme, from sails and rigs, hull and wing
designs/upgrades and of course foils.

Deck sweeper sails were refined from a number of lofts. Updated wing platforms with higher
angled bars from the boat to allow more righting moment upwind when heeled to windward
were everywhere. Solid platform fixed and removable wing styles were gaining favour. Foil
upgrades were seen on a number of boats in the form of in-house factory fit and outside
designs.

In all a good mix of all of the above were represented in the top 10 from the main suppliers and
one or two new additions. The quality and workmanship across the board from all of the top end
designs and builds were extraordinary, with great backup on site from a number of suppliers.

A few things I noticed with some worth thinking more about:

¢ Rigs - It was noticeable that the leading skippers had worked hard on sideways mast
bend with good spreader angles for a smooth bend that could be regulated with mast
choice to match fore and aft bend. This contrasted with older style long spreader rigs
pushing the middle section to leeward and the top bending off to cause an 'S’ bend.

e Bieker - It just makes sense to lose the foredeck if sweeper type low rig sails is where
rigs are going. The small wing platform, solid wings that remove and longer foils. Still
quite new to the game but impressive results.

e Mach 2 - A standard compression strut wing platform with foil and rig upgrades came 3.
Another with a bit more home modification to wings and layout was 9th. These were
older boats, upgraded and sailed to their limit for solid top 10 results.

e Sails - Outside of the strength of North’s showing and also Lennon, the new Doyle sails
had two in the top 10 with one in 2™ place. A simple laminate radial sail that always
looked clean and free of distortion. 1D also had their Ellway designed sail doing well on
the lighter last day in Gold fleet. In Silver fleet, the speed of the only local Avalon
sweeper sail was a stand-out and should have won every race on Day 2 of the finals.
Scoring system, Fleet Selection, Black Flag early use - A story for another time...

e The Winner - Sailing an Exocet design that had dominated recent events, Tom Slingsby
was in a class of his own in every department.

The standard right through the fleet was impressive, the club ran a brilliant event and the venue
was spot on.

Moving Forward
Having identified strengths, weaknesses, areas to improve from the Worlds and some new things
to look at, it was time to make decisions for 2020.

Continue with the same package or upgrade?

e Given the short time until the start of the new season, a quick decision had to be made.
This answer was clear looking over my Worlds review. A lack of time on the water and
fitness were my biggest issues at this point, not my boat package.

A mainfoil upgrade, gantry fairing could also be added for further improvement.
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There were other reasons for sticking with the same platform:

e No certainty in selling the existing platform at a price reflecting its upgraded performance
and reliability over a standard Bladerider.

e Large investment would be needed to find a more recent used package, possibly no
better than my current platform without significant upgrades required

¢ Wait and see where the design space continues through to the Weymouth Worlds and
use the next full off season for any bigger changes to the existing platform if need be or
sell on and upgrade then.

In every department, the choice was an easy one to stick with my current platform on a time,
financial and performance basis.

Waiting for the boat box - January/February

Through January and February, I put together my plan of small upgrades to do before the first
event. I also started the search for a mainfoil with a small horizontal so I could get straight to
work on the boat when it arrived.

Through this time though, another challenge named Covid 19 decided to put a cloud over things.
With talks of lockdowns coming, we were fortunate to collect our boats from the container at
Maguire’s in the last weekend in February, via a trip through Oxford to pick up a box trailer
suited for storing all of my gear in at events.

Boat box back from Australia on new trailer

Jobs List
e Gantry fairing
e Small mainfoil
e Tidy Sweeper area of lower sail
e Kicker angle adjustment

Wish List
e Modify wing angle to raise outer bar
o New aero Tramps

Getting Started - March 2™

Gantry fairing - The sailcloth fairing under the gantry was tired and only really a quick fix that
needed sorting. As my boat with wings on wont fit in the garage, it was best to get this done
before assembly. The frame gantry was fitted and then a few drawings done to find a profile on
the underside that looked ok.
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A foam spine was cut and fitted in place under the centre tube, before the whole frame was
tightly wrapped in brown parcel tape with numerous layers in all directions. Care was needed to
avoid creasing. Foam panels were lightly applied on the inside panel areas of tape to keep a flat
surface. PVA release agent was applied.

Two layers of 200g carbon 0/90 degree cloth were laminated over the surface, sandwiched
between layers of peel ply with a standard wet layup, alternating the axis of cloth from each
angle. Once cured, the outer layer of peel ply was removed, lightly sanded and faired, then
painted with the same charcoal two part polyurethane as the deck.

It needed wet sanding between paint coats and to be polished, before trimming to final shape.
The finished fairing clipped on easily with a small strip of tape holding it in place and a top
covering in soft film added at the end. It was light and much nicer looking than the previous
version for hopefully less take off drag.
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UK Lockdown - March 16

Due to the Covid 19 pandemic, a National lockdown is announced. Plans for the season ahead
are all put on hold and became insignificant at a worrying time for everyone. Boat modifications
and any priorities for the year ahead are all put into a holding pattern. Open events planned for
Queen Mary SC, WPSA and Grafham SC in March and late April were cancelled.

Getting used to being locked down and the uncertainty of how long it may continue was testing
mentally for a lot of people. I figured that I may as well try to keep busy to pass the time after
work hours in the hope of things opening up later in the year in some way.

A Rethink - April

With a third of the seasons events now cancelled and other cancellations likely to follow, I
decided to have another look at my plans. Any upgrades listed earlier were on the basis of
seeing through past the UK Worlds before looking ahead. With the Worlds now unlikely to
happen and only minimal racing or practice time likely, it was worth looking further ahead now.

A small mainfoil, wing modifications and new trampolines were on the list to do between events
before the Worlds. The future beyond the Worlds though had me thinking solid style wings on a
modified deck with new foil and mast positions. Was it worth making the current list of
modifications without knowing if they will even get used this year?

As a lack of time in the boat was my biggest identified weakness, I decided to keep upgrades
minimal now, leaving the wings and boat as is and see if anything can be done with my existing
mainfoil to improve it. I would also tidy the lower sail sweeper area. This way I could be ready to
go sailing as soon as things opened up again.

Mainfoil Modification - April 10"

I was generally happy with my existing Rocket large foil. It was a bit short in vertical length, but
that could be altered. A small horizontal was what I was after for non marginal foiling. I
wondered if I could somehow modify my existing foil?

What if I cut the tips off? It would no longer be a high lift foil, but maybe faster in the flattish
water at Portland Harbour. What if I could add the tips back on in light wind? Could this be done
without high drag connections? Could I add or remove the tips on the water without returning to
the control area between races? Two foils for the price of one with more flexibility of choice...

Worth a try I thought so long as I didn't ruin it and could put it back to original form. I set about
looking at the size I was after and how much could be trimmed off the existing horizontal. My
hope was that the foil may be hollow in the ends like the previous large one I modified for a
spare, allowing new tips to be fitted with a ‘tongue’ slid into the foil and pinned. Before going
further I drilled tiny holes to check this at each end.

The length was marked at each end square across to be cut and both tips were removed. The
foil was hollow as hoped. Thoughts on tip shape took a new turn in thinking that I could have a
variety of tips to be tried. I wanted to turn them downwards to slightly avoid leeward tip
breakout upwind, especially if trying a tip wider than the original form. I made a basic foam
former, shaped with the curve I wanted after looking at a few cardboard templates in place on
the foil.

I laminated a large pair of right and left carbon blanks that I could fill and hand shape using card
section formers to match into the existing foil shape. These took some time to hand shape
accurately. These could have been done far easier with accurate CAD work and a CNC machine
or 3D printer but stuck at home in lockdown, you do what you do. These were a firm push fit in
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the horizontal. I then took a mould off each tip to produce a reduced set to the same size as the
tips removed.

Both sets of tips were trimmed faired and painted with M2 countersunk grub screws holding
them in place. I had one extra large set, one standard and then the foil with tips removed as my
small foil option, with a small thin end plate bonded on to keep all from splitting.
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Foil finished with removable wing tips for adjustable horizontal foil widths of 940mm, 1090mm and 1190mm
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UK Lockdown - June/August

Things started to open up from the start of June but the chance of a sail for me was still a long
way off. The most local venue for a sail was Bala Lake in Wales where the Welsh were still
locked down. Non essential travel still had restrictions and no form of hospitality would be open
for some time.

The Worlds were cancelled, replaced by hopefully holding the UK Nationals over the same
September period. The Hayling Island SC open event had been cancelled in early May. The
Nationals was confirmed in early August to go ahead in Septemeber. Stokes Bay SC put on a one
day pop up race on the 29" of August. This went ahead with a small entry but for me was not
safely doable from travel restrictions and no chance of accommodation.

Sail modification - August

With the Nationals looking hopeful, I decided to tidy up the sweeper part of my small sail.
Without battens and stiffening it never sat right. As I was not using the Velocitek and bracket the
cut out sail area could be filled around the back of the mast stump. Some Velcro and webbings
were attached to clean the back end join also.

UK Nationals at Weymouth and Portland National Sailing Academy - September 6 11"
It was to be Nationals or nothing for 2020. At any point up until, and including the event it could
have been cancelled or shut down through an outbreak occurring. That it managed to go ahead
safely was a credit to the hard work of our class and the host club teams.

I arrived a day early to get a sail in. This would be my first sail since Perth back in December so
naturally everything was awkward, but enjoyable just to be back on the water. Boat was fine. I
had the smaller tips in the foil to see that they would be ok and all good there. Was
overpowered with the full height sail on and at speed at least the foil wasn't letting go or doing
anything weird.

Day 1 - I put on the full area sail and medium size tip in the foil, deciding to keep things pretty
simple having been out of the boat for so long. The breeze filled a little more than expected to
around 15 knots. I could have done with trying the tips out of the foil or the lower sail but it
would have made little difference to the result. Just very rusty in every department but good to
be sailing.

Day 1 Report - www.yachtsandyachting.com/news/231366/Wetsuit-Outlet-UK-Moth-Nationals-day-1

Day 2 - Expecting the wind to be similar to day 1, I removed the foil tips to see if there was any
change. It was pretty instant when there was wind about but there were too many holes in the
breeze for me to make any difference. Speed downwind better on foils. This was slight
improvement on day one.

Day 2 Report - www.yachtsandyachting.com/news/231405/Wetsuit-Outlet-UK-Moth-Nationals-day-2

Day 3 - Small foils again for a wind that once again didn't fill. That said it was a better day in the
boat, sitting higher up in the fleet from the first two days until falling off the foils at the weather
mark before the final run in the second and third race. Scores were worse than the improvement
which was frustrating.

Day 3 Report - www.yachtsandyachting.com/news/231437/Wetsuit-Outlet-UK-Moth-Nationals-day-3

Day 4 - Abandoned due to a lack of wind

Day 4 Report - www.yachtsandyachting.com/news/231460/Wetsuit-Outlet-UK-Moth-Nationals-day-4
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Day 5 - Was a good day all considered. Same setup as the previous two days racing but the wind
steadily built to around 15 knots by the last of 4 races. Downwind the boat was much better in
some wind and matching others with smaller foils that would have sailed away previously. I felt a
little better in the boat with improvement in turning corners. These were my best races of the
event but no doubt helped by a few withdrawals on the scoresheet.

Event Report - www.yachtsandyachting.com/news/231505/Wetsuit-Outlet-UK-Moth-Nationals-overall

Without thinking too heavily on the result I was happy just to get sailing again and catch up with
a load of friends in person. I followed my usual pattern of improving as things went along which
was as much as could hope for after no sailing in the year. I think the foil mods were ok. I
seemed no slower than the original foil with the medium tip in and definitely quicker with the tips
removed in a bit more wind. Control was no different.

It was an awesome effort from everyone involved in making the event happen, thank you!
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West Kirby SC - Mixed Classes Open ...

The Dee estuary is not so suitable to Moths but there was a chance the weather might behave
with the tide for a sail on one of the three days. The Saturday looked promising and after a carry
through the mud in a quick filling tide I had a good sail. The long distance course took us on a
fast downwind from the clubhouse to a marker north of Hilbre Island, a beat south to Dee SC
and a reach to the finish. All in 10 knots gusting to 20 from the SE.

Coming ashore was an effort in not knowing how much tide was in. Not fun with fixed foil
depths. Capsize, check depth, sail a bit, then repeat until you can touch before getting swept
back out into the estuary in the 4+knot tide. All worth it in what was sadly the last sail of the
year.

UK Lockdown September/October
After another rise in Covid cases across the country, lockdown measures were again beginning to
be enforced by regions. It was now a certainty that there would be no more sailing for the year.

Something Different for 2021?

Now was a good time to start planning for next season, with a lengthy break looming through a
winter lockdown. Keeping my existing platform was still the logical option as the possibility of
selling my boat in a pandemic and then finding something better suited for what I had in mind
was unlikely.

As I now had the time, major work could be done for genuine upgrades on performance and
longevity to accept further upgrades in the future. For example, the time spent modifying old
wings would be better spent building new ones to the style I wanted. Hard platform wing panels
would be far quicker to make and get right than a set of one off aero trampolines, with better
longevity.

Changing to new wings and structure would also allow the removal of compression struts. In re
working the hull structure, I could add a larger fin case in a better position to allow a wider
choice of compatible foils. The mast stump angle could be set at the correct angle for the kicker
geometry to help solve a tacking problem. The foredeck could come off and so on. I could end
up with a modern setup...

All of these potential changes were interlinked and would require major modifications, but they
would also offer genuine upgrades for the effort. It was time to start drawing, factoring in
materials and making sure it could all work using the existing hull and be financially viable. First,
I needed to convert my garage/workshop into somewhere suitably warm enough for a winter of
boat building.

Measure and Draw

The first thing to do was to photograph, measure and draw the existing hull, then transfer this to
a 2D CAD drawing. Every conceivable measurement from foil angles and positioning, to mast
position, spreader deflections and rake were taken to provide a base working point. Now I could
start to modify and get an idea of what could be possible, with some basic drawings of my own
thoughts and some features based on current designs.

Taken by what I had seen with the clean Bieker style, I wanted to go with a similar low drag
sheerline without a foredeck and reduced area raised wings. Whether this would all be suitable
on a totally different base design was another thing. A 2D sketch is just a vision. I had to see if
the vision could be a reality both structurally and practically.

For this I needed to plot the BR hull form into Maxsurf software I use with my radio yacht
designs. I approached the original designer on this, but for understandable reasons he was
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unable to share any files. It took some time to measure the frame sections of the hull, then add
them into the software. With the hull lines now in digital form, I could look at the displacement
numbers in lowriding mode as well as modifying the sheerline to something I wanted when the
boat was flying.

My initial idea was to modify the sheer and use the cockpit flipped upside down with the rear
end forward. This would give a positive camber cockpit that any wings would be set down into.
The foredeck would be removed and replaced with a new one that flowed into the cockpit deck
camber. After some drawing time and tweaking it was looking possible. But...

Looking at the new sheerline, if I wanted to recess new style wing beams down into the hull,
these were looking a bit low. As the existing wings were set on top of the sheerline, any
recessed wings would be approximately 40-50mm lower before any reduction in new sheerline
height.

The hull design itself already had less buoyancy than newer boats in the back end. Lowering the
sheer and wings was not a good idea as it could be hard to foil with your rear wings dragging
underwater and slapping in waves! It was time to think again on the sheer and deck option.

Static rake ngle d reade deflections eing recordd
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Bladerider Hull Design ©Andrew Macdougal/Bladerider
as drawn by Brad Gibson 2020

Ml

Original Bladerider hull and components measured then hull drawn in Maxsurf. Freeboard was too low once
sheerline faired on initial design drawings.

Other Options

Starting to think a little outside of the box, I looked at two more options.

One would be to use the deck option above but somehow add more volume to the underside of
the hull. I thought the hull could do with extra volume and more rocker as the old lowrider flat
bottom planning style would never got to planning speed before it took off. Something a little
sweeter to get to take off speed earlier might be nice?

This option wasn't a great one as the hull sides are a 'V’ in taper making it difficult to get any
real added buoyancy without a large aero and wetted surface drag penalties. Also, if I was
cutting off the deck for a full rebuild and now also cutting up the underside of the hull to modify
it, surely it would be much better to do a full new hull correctly from the start?

Brad Gibson/BG Sails & Design 2022© 12




Project Moth - Review Learn Adapt 2020

The second option was to add sheer and deck height through the length of the hull to lift the
wings higher, but keep the sheer profile I wanted. The old cockpit could no longer be used, so a
new full deck would be needed. In drawing, the size through the middle and bow was looking
too deep vertically and high drag. To go ahead with this option would also be a large amount of
effort on a hull shape that I was not convinced was worth this extra work on.

It was here that the project stalled and I had to step away and have a good rethink if I had
reached the end point with my boat? Were there better options available within my budget,
more suited to what I wanted to do? Should I build new? I took a week off to consider my
options with the boat in the garage sat upside down on trestles to look in on occasionally for
inspiration, convinced that a solution would present itself.

Cambered deck above sheer still low on freeboard and discarded.

Suddenly a Solution

After a few days off thinking about other things, the penny dropped on a possible solution one
evening at home. I quickly went to the garage to take another look at the upturned hull sat
there, beer in hand. What if that hull became the deck?

The upturned hull was perfect for the deck shape with the hull rocker similar to the sheer line I
had drawn. The bow area had a rounded bilge that hardened where the wings would come out
of the hull. A new hull could be added underneath. Could this actually work? Was this a case of
not seeing what was in front of me with my small boat designs with chines and tumblehome?
How many beers had I had? Best to sleep on this...

The following morning I got drawing early to see if this was possible. I thought if suitable, the
line where the existing deck was cut off would become a new chine, with a hull shape added
below this with hopefully more volume and less displacement wetted area. I started to think on
lifting hull forms and took in the different current designs. Rounded with high volume, Narrow ‘U’
shape with more rocker, Flat bottom with narrow ends, ‘U’ shape with 'V’ bow and just a 'V’ that
flattens aft.

All ends of the spectrum were already covered, with to me, no real trend of one type lifting
consistently earlier or later than others. It didn't take long for this new design to take shape,
fairing in nicely into the existing design. It had some general similarities to my radio yachts
below the chine in allowing more volume into the ends.

The design was now a higher volume chined design that had over 30 kilograms more buoyancy
than the original BR hull submerged at the same wetted surface area. Or when looked at
another way, for the same known displacement, it had a significant wetted surface area
reduction that I hoped would help achieve lift off speed quicker.

Brad Gibson/BG Sails & Design 2022© 13 bg




“\‘m‘f ?
2 . Project Moth - Review Learn Adapt 2020

\ 4 74
N 4 A 4

|

Upturned hull sat in garage. New hull design drawn showing underside, profile and 3D lines with a chine, more
volume and rocker. The old hull is now the deck.
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With a basic hull platform drawn, there were a number of design questions that needed
answering to ensure the project would make it beyond a 3D picture on a screen:

e Would the bow area take the rig loads being so narrow on the deck forward of the mast?
Would the wing anchorage points be too narrow?
How will T get the rudder gantry strong enough?
How long would it take to modify?
How will I shape the hull moulding below the chine, add the internals and then bond it all
together?
e Could I do all of this and have the boat light, stiff, reliable and within a modest budget?

Finding the answers to the above, and getting up the courage to commit to an unconventional
hull modification took a little time before I was ready to begin. I carefully thought through all
points, knowing that there would definitely be problems to solve along the way, but felt I was
confident it could all work giving me a decent boat to go forward and ready for the 2021 season.

3%

The new design for 2021 ready to get underway

Coming Up...Part 5

Project Moth - Something Different 2021
As the UK goes into full lockdown for a second time, I decide to go ahead with the new design
changes to the existing hull. Follow from first cut to launch day.

A very big thank you again to all, from home builders to professionals and skippers across every
level, your advice and assistance is most appreciated.

Cheers
Brad Gibson
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