








































































































CURRENT DESIGN “B” WITH ROUGH “TAIL”

by Bertram Carter
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Letter from Christopher Hook to Michael Ellison
C. Hook, Burfield, Bosham, Sussex, 23rd November, 1976.
Dear Mike,

As I now have a really good performing Miss B. 3 and Miss B. 4 to be built
this winter (new 18% ft. hull as drawn) from the mould loaned to me by
John Walker, and also film of Miss B. 3 sailing nicely, I am making quite
good progress. I have a quote for model tests of the sail system for which
I would have to have Ministry help of course, but the alternative is to try
and use the A.Y.R.S. wind tunnel at Hythe.

I am not competitive in the sense of being after any challenge cups. What 1|
have to offer is a full rigged ship sailed on one line only. I can already interest
Foreign Governments in a new lease of life for their ailing shipping industries
and I may even interest the British in a few decades !!

Marc Worst pointed out that I had not made enough of the Rotasails’ ability
to cancel out all the effects of the wind direction changes and velocity
changes (which change the VA values) by the work of the seeker.

At anchor for example, the seeker will be constantly at work and the air-
vane will have constant minute adjustments of 1°. The result is that the
sails never even flutter and the boat is stock still. The same must be happen-
ing under way of course, but it is harder to observe.

Yours sincerely, Christopher.
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Letter from Vic Clarke to John Morwood
P.O. Box 334, Johannesburg, 2000, South Africa. 76-11-11.
Dear John,

[ am planning to build a yacht with a skiff type hull on which there will
be experimental sails, centreboards, mast and hydrofoils, not to mention
an experimental construction method. The hydrofoils will cantilever from
the bottom chines 1/3 L from the bow like a low wing monoplane. Each foil
will span 24 ins. with 18 ins. root chord tapering to 12 ins. The moment the
hull heels the weather foil will become ineffective above the water while the
lee foil produces a righting force of several hundred pounds. My sizes and
forces are guesses after much reading on the subject.

Foil No. 1, I found in an American plan which claimed that it was very
efficient. I suspect that it is an approximation to an airfoil designed for easy
lubrication, chord +, — 5 ins. No. 2, is suitably thin and pointed and is the
nearest I have found accurately coordinated in a shape which I think is suit-
able. In 18 ins. size it will be easy to make an accurate mould for solid GRP
casting. I would very much like to hear your views on the subject of hydro-
foil sections. Contrary to much [ have read in A.Y.R.S. publications and
yachting magazines, | don’t like blunt leading edges in hydrofoils. Water
is not compressible so hydrofoils should have knife-edge entries.

[ can see objections to the placement of the foils so near to the surface.
I visualise the hull heeling so that the lee foil is properly submerged and the
weather foil above water, with some danger of cutting through swells balanc-
ing out the righting effect of the lee foil. My 4, 5 L/B ratio is meant for semi
planing. An alternative design to aid the foil efficiency would be 9 L/B ratio
with double the draught and therefore deeper foils. Speed would be aided by
planing and foil lift. I am not 100% sure about including the foils but would
still like your comments for other developments.

Vic Clarke.

Reply from John Morwood

Woodacres, Hythe, Kent., 19.11.76.

Dear Vic,

I think that most people use an “Ogival” section—flat on the bottom with
an arc of a circle for the top and a thickness-chord ratio of 1 in 12. This gives

the pointed leading edge which you so rightly want and also never too great
a maximum negative pressure at any one point on the top.
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Your basic idea seems well worth a trial and would do what you hope in calm
water but, as you say, there might be trouble in waves.

Another way of doing what you want might be to use symmetrical sectioned
foils with some sweep back pivoted near their leading edges. On each tack,
the weather foil could be allowed to (trail) while the lee foil was given an
angle of attack to produce righting moment.

Sincerely, John Morwood.

Letter from Lt. Col. R. T. White to Michael Ellison, 6th October, 1976.
Dear Mr. Ellison,

One of our students here sailed on “Golden Daisy,” the winner of the Canada
Cup (two ton). During the U.S. trials, he sailed against two multiple centre-
board two tonners: “Aggressive 11"’ a Bruce ng de51gn with two boards
side by side, 15° off vertical, each with a fixed 8° angle of attack and an
assymetrlcal shape; and “Nike” a Ted Hood design with 4 boards, a € metal
board, two small ogival shaped bilge boards and a retractable dagger board
in front of the rudder, acting as a retractable skeg.

Both boats made less leeway than “Golden Daisy” when close hauled, but
both had steering problems downwind or on a broad reach with a spinnaker,
in fact, “Aggressive” broached in a strong wind.

In the finals for choice of the American contender, “Golden Daisy” won
because she found a light breeze when the other boat (I believe it was
“Aggressive””) was becalmed although “Aggressive’” had been well in the lead
up to that point.

Yours sincerely, Richard T. White, Lt. Col., U.S.A.F.

Letter from Douglas Hannan to John Morwood

6 Dixon Court, Sea Cliff, N.Y. 11579, U.S.A., 1st October, 1976.
Dear John,

[ am back to my cellar and *“go fast” inventions. this winter. I have Flying
Fish’s original front steering foil and plan to adapt it, and ladder foils to

aluminium ladder extrusions off the Sizzler—16 ins. as a base. Meanwhile,
By contrast, when sails are placed fore and aft, they have persisted. Perhaps,

The sailframe structure to be unbalanced and flop over, so that the forward
section is always to leeward, giving preferable angle of sails to the wind. The
sails are a 7 : 1 ratio with tip flow controller plates.

Best wishes, Douglas Hannan.
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“SWAMP STOMPER”

Hydrofoil Catamaran

- AN 0 4 o e e 22 ft. U R A N 450 Ibs.
. C T D SRR SN D S 1ol 20 ft. Bl AR 5 L e 300 sq. ft.
(Dual una rigs/each . . . 150 sq. ft.)

Foils retractable. Sails controlled in unison or independently.

The choice of a catamaran has seemed obvious from the standpoint of a
stable platform for static standing, or for a fair turn of speed when foils are
retracted in light airs. The reason for dual mainsails is that the C. of E. can be
located farther aft than a jib rig (more in line with the C. L. R.). The advan-
tage being more power without additional width or length to compensate.
Centre of effort remains same height. Also lessens bow load without lengthen-
ing overall length.

“SWAMP STOMPER™

Hydrofoil Catamaran
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Reply from John Morwood

Woodacres, Hythe, Kent, 15.10.76.
Dear Douglas,

| do admire your thinking and inventing processes. Not, of course that I
ever fully agree with anyone elses inventions but you certainly have a fully
thought out system (or systems) of designing foil boats, which is unusual.

Sea Streak

The combination of the Don Nigg forward foil and the Keiper side foils
both of which have been shown to work must produce a foil flyer of merit.
When these are attached to a catamaran of speed for light wind stability,
the whole must be a good concept.

I am not really able to comment on side by side sails. Whenever these have
been used, they seem to have either been replaced by a normal rig or have
just dropped out of our sight. At first, they have been well reported but with
the fault that there is some wind shadow on certain courses. Perhaps that is
what makes them disappear.

By contrast, when sails are placed fore and aft, they have persisted. Perhaps,
the fore mast should set a genoa and the main, a normal sail. A good rig
was once used over here consisting of a large genoa only with no mainsail
at all.

C Class Multisail Design

This also looks good and would go well, like Clifton Flasher at the Weymouth
Speed Trials. I would guess that it is a heavy rig as usually made and might
only function well on reaching courses. It suffers from the Venetian Blind
Fallacy. That is, that the maximum Coefficient which is available from an
area through which wind is passing is only 1.0 whereas a single sail can have
a coefficient of nearly 2.0. This comes from air being affected outside the
wing to a greater extent. Aeroplanes can only use two wings successfully.
When triplanes were tried, they failed to be good.

Sincerely, John Morwood.

“C” CLASS — 25 ft. x 14 ft.
300 sq. ft. Sail Area, 60 sq. ft. per sail, 3 x 22% ft. per sail.

Weight of crew on windward hull should easily counter boat overturning—
especially when foils are down.
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WHY HAVE A RUDDER?
by Michael Ellison

In the newsletter sent round to members with publication 79, “Rudder
Design,” 1 suggested that rudders are now obsolete and are only useful
for manoeuvring at slow speed. Noah probably fitted one to the arc and
every craft built afterwards looks naked without one.

It was my suggestion that the rudder can easily be replaced by two lifting
hydrofoil sections fitted into almost vertical trunks. When the craft is on
course, these sections would both be within the trunk, or on hydrofoil
craft within the strut supporting the foil. When off course or for example to
correct weather helm one foil would be lowered to give exactly the required
amount of “lift” in the required direction. The main advantage I expect
from removing the rudder is an increase in speed due to removal of the large
rudder area which is only needed when docking. Various publications state
that the rudder causes a large amount of the total drag at high speed and by
using foils to steer less foil will be required as speed increases. The foils could
be operated by a steering wheel or tiller as preferred.

At a meeting there was some discussion about fitting the steering foils to
or near the bow instead of aft, it being suggested that it might be prefer-
able to pull the vessel onto the desired course rather than push the stemn in
the “wrong” direction. It was noted that the bow rudder as fitted to the
“Flying Fish” by Don Nigg is in fact very effective even though the craft
itself has not proved very practical.

Will any member who has tried this idea please report.
On a sailing craft one could steer using one aft and one forward foil on the

same side on either tack so that course corrections always give ‘lift’ to wind-
ward and do not increase leeway.
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Letter from Josef Dusek to
Michael Ellison. Sydney,9.11.76

Dear Michael,

Regarding Dalibor, I am sending you |
some pictures and negatives to show |
its present form—outside. At this

moment, I am remodelling rudders

and fixing a steering wheel into the

cockpit. Next week I will select a

new set of sails from Hood, Austra-

lia. They are making for me, two

tall jibs for heavy weather, 400 sq. ft. -3
total. My light air sails in future will
have over 700 sq. ft.

[ fully share the concern of David
Chinery regarding joint of foil to
booms or wing, but I fully explained
to him my method of settling this
problem in my letter to him and
I hope that he has passed this letter
on to you.

Yours sincerely, Josef T. Dusek. “Dalibor” Josef Dusek’s Foiler

b gl

—

“Dalibor™ Josef Dusek’s Foiler “Dalibor” Josef Dusek’s Foiler
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Letter from Douglas Hannen to John Morwood

6 Dixon Court Sea Cliff, New York, N.Y., 12th November, 1976.

Dear Mr. Morwood,

Reading earlier A.Y.R.S. journals, I find that many more individuals wrote
in who had little formal training, but put imagination and ideas to work
in crude form. As of late, lengthy theory seemingly predominates. Perhaps
it is because individuals like me don’t feel qualified to contribute. Although
the many various formulas exist to prove out a theory (and do) they some
times prove a deterent, trying to wade through without being an expert
in the field of fluid dynamics. It would greatly help if the writer (if not the
editor) could rough out a synopsis in layman’s terms.

It has been my good fortune to occasionally drift over to see what Prof.
Bradfield has been up to as of late. He is sometimes short handed for helpers
when he tests NF2. I must admit that when I saw his most up to date version
of NF2 it warmed the cockels of my heart. For I had believed that a cata-
maran bed for the rear foils would be a much more stable platform than his
single Tomado hull for the main bouyancy. Well he had switched to a pair
of inflatable floats (a la “Kelek”), thus becoming more stable and losing
140 Ibs. in the process. A forward float completes the arrangement. It looked
very similar to my concept of ‘Sea Streak’ for stability. He has switched from
a jib and main, to a 235 sq. ft. main alone. And it really moves as a result!
“Icarus” may have upped its record, but after clocking roughly by my watch,
I think that the good professor, is just refining his craft for the break-through
come next spring. Out of courtesy, as he asked me to assist, I can’t quote
my approximation, but in my opinion he has a winner.

This last brain storm, entitled “Dragon Fang™ has already been submitted to
John Shortall (so don’t send it on), but I wonder if you have ever seen or
heard of a sliding rig such as this? For stability and light air sailing it is a
trimaran with foils retracted. For heavy weather sailing, it becomes a hydro-
foil proa that doesn’t have to shunt, but merely moves the main hull to the
new leeward side. The spring loaded front bearing allows the boom (?)
to compress so it can be brought to the other side, and yet allow the pivot
point (mid boom) to work without jamming when it swings through its arc
to the other side.

I myself can find fault with it; such as complexity, weight, and I know your
feelings on multiple sails and my favourite scoop bows with rounded step
hulls. But granted all that, I am still infatuated with the low centre of effort
that multiple sails give (which can mean a narrower beam as a result). What
is your opinion?

Sincerely, Doug. Hannan.
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Reply from John Morwood

Woodacres, Hythe. Kent., 19.11.76.

Dear Doug.,

I must say that I conceiyed of the A.Y.R.S. as allowing people to contribute
ideas who were scientifically uninformed. Hence the word ‘Amateur’ in the
title. This appeared to have been broadened in the course of time to people
who were not professionals in yachting but who were scientifically informed
doing yachting research of a high level. I solved the matter by allowing the
scientists one publication per year to spout off while the ideas men had the
other three.

You have a good point about keeping yachts simple. One, or at the most
two sails in the air is the maximum. One or at most two hulls in the water,
similarly.

I can assure you that your line of thinking is what the vast majority of
A.Y.R.S. members want. Few can understand (or want to) the mathematics
and theory. They really want their imaginations stimulated. Simply that.
It is just that we have lost this concept on the editorial side. If I were still
editor, I would publish all your ideas.

Your sketch of Prof. Bradfields latest is just grand. This is certainly a boat
which should be fast, largely because it is simple and light. I amr not greatly
enamoured of his ladder foils because they seem a bit complex but otherwise,
it cannot be faulted.

Alas, it is hard to be very original, Francis Herreshoff (Commonsense of
Yacht Design) showed a sliding trimaran of the same principle as you have
drawn in “Dragon Fang”. I have, however, never seen the rig before. Most
people, would be content to put the masts on the main hull.

Scoop Bows
You have drawn these before and I have never commented on them. What
are they supposed to do? Have you ever tried them out as models?

Woody Brown and Alfred Kumulai built Manu Kai the first modern cata-
maran. This had assymetric plywood hulls. Rudy Choy still keeps to this
formula. The prouts, never having seen the Hawaiian or Californian boats
used Kayak Hulls, thus converting the concept to rounded hulls.

[ therefore contend with you that there is no need to describe anything in
too much detail. If something has been made that works, someone else will
come up with a better version if he doesn’t slavishly copy but uses imagina-
tion and ‘flair’ of invention.

Sincerely, John Morwood.
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HANNAN MODIFIED ROTOR

by Douglas Hannan

G s

}Iﬁugﬁa Wed B Rotor: By \Degj/a; MHonnan.

Being a Long Island Multihull Association member for the past few years,
has provided me with enjoyment and an outlet for my many ideas (whether
it be cartoons or concepts). As racing is not one of my major interests (prob-
ably because | am not proficient at it as yet), | have tended to lean toward
the more exotic forms of sailing; those way out forms of making a boat go
faster, be it sail shape or hull form.

It has been my good fortune to watch the efforts of Prof. Bradfield, as he
progressed along the line of hydrofoils toward the ultimate goal of high
speed sailing. His professional approach stimulated me enough to try to
achieve a similar feat, but through a thoroughly different tack ... one of
improving sail efficiency.

The rotor sail is not a new concept, and was once employed to help drive
a small German freighter across the Atlantic by means of three Flettner
Rotors. Later on a Finnish inventor, designed a more efficient rotor to drive
windmill tips before World War II. Bui the limiting factor has always been
that thc rotor would only blow as fast as the wind would drive it. I believe
that I have circumvented that problem plus added vertical lift. In addition,
have doubled wing tip speed for superior efficiency. Why a rotor? Simply
because it possibly can develop five times the power of a same size sail'

I hope to demonstrate its problems (limitations) and properties (advantages)
on a model at a LIMA meeting in the near future.

46




ROTA - PROA “WHIRLWIND”

CHRNS|NJ d.lVQ.CTK.hl b)r ‘ d .

PuoTi Ny voTen ﬂ - ‘RG‘-O.K .

Rotor-Proa: 2(/ birlwind

47




ROTORS
by John Morwood

The Flettner rotor worked but has the disadvantage that its performance
is hopeless in winds of less than 14 mph. (the fault of all thick wings on
boats). This is due to Greatly Increased Drag at low Reynolds Numbers.
The Coefficient of force per profile plan form is 10.0”, as compared to about
1.0 for most sails—at least I calculated it as such once, but suspect my figures.
A yacht fitted with a Flettner rotor was a disaster.

All the above applies to the Savaronius (don’t know if this is spelt correctly)
rotor.

[ have given a lot of thought to applying both to sailing craft and have come
to the conclusion that they are useless for boats on water.

It is, however, quite another matter to apply them to land yachts. Firstly,
the speeds will usually be above the critical speed of 14 mph. so the full
value of the drive force can be achieved. Secondly, the windmill effect of
the Savaronius rotor can be used to drive the craft Directly to Windward.

A simple Savaronius rotor applied to a three wheeled land yacht with op-
tional attachment, through gearing, to the back axle seems to me well worth
trying. We have a very light, three wheeled motor car over here which would
be ideal for the basis. It has a fibreglass body—I owned one once.

Later in this publication are accounts of the Californian ‘Windmobile’ which
appears to work, though it looks a technical disaster. A Savaronius Rotor
would be far better and more useful.

Flettner found that there was a limited speed at which rotation of his rotor
was useful, with no improvement at greater rotation speed (to the best of
my memory). His book “The Story of the Rotor” might be still available.

I am unable to comment on the extra wings around the rotor on the Hannan
Rotor. I gather that the hope is to get extra rotational speeds from them
but fail to see how this would work.

A full article on the use of the Savaronius Rotor on a light three-wheeled
vehicle, such as our ‘Reliant’ motor car should be published in the A.Y.R.S.
The trouble would be in the mechanism for changing the direction of rotation
of the rotor on change of tack.

EDITORIAL NOTE

At the risk of appearing too academic, I would like to add that Dr. Peter
Musgrove of the Department of Engineering and Cybernetics at Reading
University has developed a self-feathering, horizontally spinning windmill
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which might be suitable for boats. There is no need for speed limiting devices
(with his design) in any wind strength, in fact in very strong winds the blade
stresses actually decrease. Reference: Dr. Peter Musgrove, “Windmills Change
Direction” — New Scientist, 9th December, 1976.

Letter from Dick Andrews to John Morwood
25 Audubon Drive, Ossining, New York, 10562, 7th September, 1976.

Dear John,

Many of my happiest boyhood hours were spent at the tiller of a sixteen foot
V-bottom sloop.

She sailed well. She was certainly stable in form. She had a bonus in speed
off the wind in a breeze. And she was an entirely reasonable performer in
quite light air if heeled alee by a lee-side hike out.

According to Chapelle, the type appeared in small working sailboats before
the turn of the century and was perhaps the last significant form modifi-
cation before the advent of power in workboats. The so-called “skipjack”
on the Cheseapeake Bay area is a fairly large version of this type with a single,
quite raked mast and the so-called “sharp” rig (meaning no gaff). (They
called the gaff rig the *‘square rig”’ there).

I am not sure what type of accommodations are feasible in a small version of
the type. That is, head room might be limited.

Small sailing and rowing craft in the US in the ply era were almost always
thus built in the V or similar models, and compound curvature was rare,
after the demise of the old-time craftsmen. A few types clung to it but it has
been perhaps less common than in Britain. A return to these forms in the
plastics era is doubtless due to the better strength of plastic/glass in
compound curved developments.

[ am making up a “whiffle” model 24 ins. long to compete with BOXY.
This new shape will have the same profile as BOXY but the typical V bottom
sections, so the profile will be deeper at the bow. I am calling it VEEN--
(old Manx word for “little” in the sense of an affectionate dimunitive).

Will report on this as tests are completed.

..... HOT air, light air, very light, hot air, etc;—As you know, I have been
making and sailing various types of small outriggers since 1960.

It might be possible to say that the problem for many form-stabilized craft
involving extra hulls, floats, etc.—is the extra surface in light air. This no
doubt operates, but another problem for them is simply that they ARE
stabilized.
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I have watched catamarans trying to ghost about, and it is most notable that
their rigs are not asleep, but are being thrown about by the usual wash
and popple.

Now I have mentioned here that our old trick with our boyhood crates was
to heel them by hiking alee, in light air. There is a form of craft thus set
up and this is the outrigger (double) of the Phillipines which rests cocked up
over, or heeled, at all times. When it comes about, it rocks over.

I have found that this works very light air, on craft I’ve made over the years.
But the best demonstration of its potential was made by a friend of mine
who took one to a YACHTING one of a kind regatta. On a light day, he
simply walked over all of the other boats there. When one considers that
they were also the pick of their classes, and in our American summers, not
unused to very light conditions and how to cope with them in their craft, it
is clear that the cocked-over outrigger form had a significant edge.

(I have been careful to avoid the word ‘““trimaran” simply because the term
covers so many possible uses of floats, positions, etc., that it does not des-
cribe any one of them well. Possibly, if any, one thinks of a “trimaran” as
heeling very little at any time.)

As to what happens when one is breaking a boat loose with very low power,
or in very light and vagrant air, I do not believe that any ordinary keel or
board factors are useful. I am discussing a phenomenon of relatively brief
duration, if recurrent. The book on this when we were boys, racing the little
craft, was to get the board up when a puff approached. We cribbed this
from Manfred Curry.

If the push one gets from nature is initially athwartships, and the boat is
not moving, then it is a push side ways. I don’t think any form of fixed
keel is helpful. Possibly a long one is better than deep. This is conjectural.
I'd like to figure a way to test it!

My 14 ft. round bottomed planing dinghy with a very deep, narrow board
is incidentally an excellent light air flier, and it is breath-taking to think that
my friend ran over all of that lot with his double outrigger.

..... In a letter of which you sent me a copy, you noted ice boats as
“slowed” types, without any further discussion. If you can recall the thought,
I’d be interested. On the face of it, ice boats sail faster than anything else
that can be said to move on any sort of surface, so just how they are
“slowed” intrigues me.

My No. 2 daughter came to Maine to visit us this summer and requested
a coastal cruise in my trimaran. Forthwith I made a *“‘quick and dirty” cabin
which is really a sort of windscreen with windows, fore sheet and side sheets,
and a top which has a large bay cut in it. No moving parts. This served very
well and with a boom tarp, we had two very good nights at anchor and were
still jolly the third day. Not bad in a 20 footer.
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TESTS COMPLETED

“VEEN” vs. “BOXY”:— I believe I have reported on this before. However
the “whiffletree” results were:—

Towed on Even Keels: no significant difference.
Towed with 5% Angle at Heel: “Veen” has a slight edge.

[ will reconfirm this when the local dinghy fleet goes home for the winter
and their low, 60 foot floating dock becomes available. In this long pull,
minor differences in resistance will more surely emerge.

Best regards, Dick.
/:ﬂ__—*:____‘“___‘ [ £ oS

Reply from John Morwood
Woodacres, Hythe, Kent, 6.11.76.
Dear Dick,

As | see it, two extreme types of boat are best for stability and hence sail
carrying power. Either the Boxy New Haven Sharpie and similar—or a very
low deep keel above which nearly any hull will do.

The V bottom has two advantages over Boxy. One, it doesn’t pound in a head
lop; Two, if heeled, the wetted area is reduced. My own V bottomed 25
footer was sluggish in light winds but when heeled to reduce the beam from
8 feet to about 6 feet, she fairly flew. Headroom was 4 ft. 6 ins. low but
O.K. for us young chaps.
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Wetted Surface

As you pointed out, undoubtedly the fastest boat in light airs is the double
outrigger which heels to keep the sails asleep. With the lee float just kissing
the water, wetted surface is minimal.

The “Slowed” Ice Boat

Edmond Bruce proved that, if a boat is fast enough, she will Jot go to wind-
ward at all. For example, if an ice boat sails at a beta of 159 and only sails
at the same speed as the wind, the gamma will be 30 If she sails at four
times the speed of the wind, the gamma will be ??7? 60°. If she sails at seven
times the speed of the wmd the gamma will be 105° 222. I am not sure
of the exact figures.

What I meant was that ice boats have to be ‘pinched’ and thus slowed to get
their best Vmg.

Your Cuddy
This seems to have been a very good idea which you enjoyed. Comfortable?
cruising in a small trimaran is much wanted.

With best regards, sincerely, John Morwood.
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Yes ,IT is True ThaT we have been YnoniToR INg A YK M.M
- «a-.but why de yav 6K ?
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