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EDITORIAL
October, 1966.

The Annual Subscription to the A.Y.R.S. 1s now due. It remains at
L1 of $5.00 as before and should be sent to Woodacres, Hythe, Kent,
England. We are thus taking over the distribution of publications for
the South African Group completely, as well as the American and
Canadian Groups. Australian, French and New Zealand members may
either subscribe to their *“ National Organiser 7 or to Woodacres, as
they wish. If subscriptions are not paid by January 1st, 1967, No. 59
will not be sent. Again, Bankers Orders are enclosed for the convenience
of members so that subscriptions will be paid each year without effort.

If anyone has had a misbound or faulty copy of a publication or
has not had his full five for this year, will he please let me know.

The Weir Wood Sailing Meeting. This will take place at Weir
Wood Reservoir, Forest Row, Sussex on October 8th and 9th, begin-
ning at 10 a.m. on both days.

All further Society details can be got from A.Y.R.S. No. 57. This
is a supplementary publication for the year 1965-1966.

PRACTICAL HYDROFOILS

We are delighted again to have a flying hydrofoil by Don Nigg in
this publication. As compared with previous flying hydrofoils, this
one appears to be easy to get off the water and it is also easy to steer. It
therefore looks as if it is a distinct contribution.

An Ayrsfoil Hydrofoil Class. 1f just ONE person can devise a
controllable flying hydrofoil boat, I think the A.Y.R.S. should seize on
it and sell the plans as a basis for a “ Development Class ”’ of flying
hydrofoils. Practical sailors will soon iron out any remaining *“ bugs ”’
and get all the proportions optimized.

The rest of this publication deals with other hydrofoil suggestions
and Paul Ashford’s delightful TRIPLE SEC, with its Bruce single-foil.
The sail articles are interesting, too, and it all goes to the advancement
of the art.

Dear Sir,

You will recall that we corresponded on the subject of hydrofoil
sail boats in the Spring of 1963. You were kind enough to send me
quite a bit of helpful information on the general subject. As you can
see from the photograph enclosed, my experiments have been reduced
to successful practice. After due consideration of what had been done
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in the field, I decided to do something a little different than other
experimenters had attempted, in-so-far as I know.

The 1dea of a front steering three point suspension system began to
emerge as a challenge early in the study. Iceboaters shifted to this
approach some years ago with good success. 'The two obvious advant-
ages are first, the better weight distribution among the three support
points where the skipper must sit in the rear, as he must, to see his
sails; and second, the weight of the skipper provides a restoring
moment against heeling even when he is sitting on the centre line of
the craft. In the case of the rear steering three point suspension, he is
sitting on the fulcrum and it is difficult to even hike out to make use of
his weight. The most formidable design problem in the front steering
approach is the pitch stability and the pitchpole moment of the sail
thrust vector. A solution to this was finally worked out on paper and
1t seems to be proving out in tests. This solution appears to be unique,
and i1s the subject of a patent disclosure at this time. Perhaps a
contribution to the art has been made on this point.

The boat, in its first form, flew briefly during the end of the 1964
sailing season. Bow wave problems made it advisable to modify the
shape of the front portion of the floats. In the Spring of 1965 the boat
was again launched with this one major change. The transition from
displacement mode to planing mode to hydrofoiling mode was now
smooth and quite satisfactory. The boat took off readily and seemed
to be running fine. On the third time up it was necessary to make a
rather sharp turn upwind to avoid an obstruction. The strain in
torque on the front end was too much and the whole front section
literally twisted off. As the nose dropped, it put the rear foils in
negative attitude and this tore the rear cross-beam apart. The thing
came to rest in three distinct pieces ! A whole new frame was necessary
The new frame was not ready until the 1966 sailing season. This time
all stresses were calculated and a safety factor provided. The first frame
was strong enough at the outset, but after modifying the floats, the
attempt to regain the original weight resulted in the removal of too
much material and it was just too weak for the high stresses developed
in these boats. I might note here that the original foil design and sail
design were unchanged in all this. Only the frame was affected.

The photo was taken early in May this year, and represents one of
dozens of successful flights. In this particular picture, the craft is
slowing down for a landing in a cove and is probably going between
12 and 15 knots judging from the height above the water. The
original design figures were set up for normal operating speeds in the
20 to 30 knot range. At this speed the boat is a foot or more higher
above the water than in this picture. At 25 knots, the calculated rise
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is 30 inches from the rest position. Not visible in the picture is a
90° Vee foil on the front strut that is completely submerged in this
picture.

The front foils visible in the picture will rise completely free of
the water and the high speed foil supports the front end at full opera-
tional speed. It has a } span of 16 inches and a chord of 2§ inches.
It is made of aluminium, while all other foils are of oak or mahogany.
The rear foils are 5 feet long and taper for the bottom three feet to a
3 in. chord at the tips. They have a 11} in. chord at the root. The
total foil area is about 11 sq. ft. to give the relatively low take off speed of
61 kts., calculated. This velocity can be achieved in a 12 knot wind.

Mprs. Nigg with foils

After the floats leave the water, the drag curve actually has a
negative slope between 63 and 12 knots resulting in very fast accelera-
tion. This is achieved by virtue of the fact that the design provides
for foil area reduction and foil angle of attack (drag) improvement
that overcompensate for the v* term in the drag equation in this velocity
range. [he velocity term begins to predominate, and at 24 knots the
theoretical hydrodynamic drag is again that at take off. See what has
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happened 7 We have a mathematical model that will go 24 knots in
a 12 knot wind. This is why I had to build it to see what it would do.
The sail thrust exceeds the drag throughout this range. You can’t
argue with this because all sail calculations were based on the curves in
your very good book on the subject | As a further tribute to this
efficient little sail based on your work, yesterday the boat got off the
water with two adults aboard. (Gross weight 510 Ibs.—really too
much for any safety factor in the stress analysis).

Bow view of frame

Statistics for EXOCOETUS :
LLOA 19 ft. Beam 16 ft. Weight 214 Ibs.
Foil sections, NACA 66-5209 and plano-conves, 45° dihedral.
Foil loading, 400 lbs./sq. ft. at 20 kts.

Sail, 85 sq. ft., 20 ft. sleeve luff, 7 ft. foot, loose footed, full battens,
6 o0z. cotton—homemade.

‘Thank you for your encouragement.
Do~aLp ]J. Niga.

7924 Fontana, Prairie Village, Kansas, U.S.A.
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Dear Sir,

TRIPPLE SEC, which I had at Weir Wood in 1964 (see A.Y.R.S.
No. 52) is now sailing with a single outrigger 10 ft. by 10 in. by 10 in.
with Edmond Bruce’s inclined foil on the float. The main hull and
float are about 7 feet apart, centreline to centreline, with Bermudian
sloop rig on the main hull centreline.

So, far, she has been sailed on only four occasions. On the first
two sails, there was a strong and gusty wind and she was reefed. On
the second day, we had one sail with the foil off the float, using the
centreboard I put in the main hull last year. This showed the inclined
foil to be worth a lot more in stability than a crew sitting well out. In
fact, the effect 1s quite uncanny.

Generally, I think she is greatly improved over last year’s trimaran
configuration and, when a few teething troubles have been ironed out,
I think she will be very fast.

Handling is good. She is very light on the helm on either tack.
Tacking toward the float is very easy, the main hull sailing round the
float making a lot of ground on the turn and starting the new tack
without loss of speed. The opposite turn, in which the float swings
around the main hull, can be accomplished with certainty if the jib
is kept aback but she seems to lose most of her way, which has to be
regained on the start of the new tack. I intend shifting the mast
toward the float, which I think may improve this.

I hope to be able to attend Weir Wood this year, by which time
we should be getting more tuned up.

The Cruiser possibilities seem most attractive. Congratulations
to Edmond Bruce on what I think will prove a great breakthrough
and my thanks to you for publishing the good news.

PAuL ASHFORD.
Holly Lodge, Strumpshaw, Norwich NOR 77z.

THE PHOTOGRAPHS. These show the line of action of the foil meeting
the mast; the waves from the hull and outrigger intersecting and the
way the hull is depressed, when to leeward and lifted when to weather
so that the forefoot is clear of the water. The foil is pivoted in a bolt
through the outrigger keel member, and restrained from wringing the
bolt by timbers which hook over its top edge at the sheer. While
easier to construct, Paul thinks that this arrangement produces more
drag than would arise from the slot if the foil were housed internally
in the outrigger like a normal centreboard.
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TRIPLE SEC—bow depressed
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TRIPLE SEC—note interesction of waves

TRIPLE SEC showing foil and float
11




T'RIPLE SEC s"wowing s'ern w 1ves
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TRIPLE SEC showing cross-arm mounting

Dear Sir,

I have my hydrofoil sailing yacht design under construction now.
I’m in the midst of planking it, and expect to be trying it out sometime
this fall on San Pablo-San Francisco Bay, and the rougher waters
outside the Golden Gate.

It wasn’t until May that I had a particular design that appeared
to satisfy the many requirements of such a yacht. In addition to
designing a foil system that should give a lift/drag ratio of 14 or 15 at
take-off, I had to work out a rigid but lightweight method of construction,
and an improved sail rig.

The craft is 31 ft. long overall, and I'm expecting a total displace-
ment of 3000 pounds, including two persons and their supplies.
Calculations indicate that a 13 knot wind will be required to become
fully foilborne. Lacking that wind, the boat can be operated as an
efficient trimaran by retracting the foils. The abbreviated pontoons
are located forward of amidships and serve for initial stability and
for structural fastening points for shrouds, bow foil and lateral stabiliz-
ing foils.

The aluminium foils have a 6 in. chord length, and will be set with
minimum dihedral of 30 degrees. The bow foil will span the width
of the boat and will thus have a very high aspect ratio. It will be set
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for a fairly high lift coefficient at the take-off speed of 12 knots. The
rotatable stern foil-rudder combination will have lift coefficients
considerably less than the bow foil, thus giving submerged foil stability
at the lower speeds. Stern foil lift is distributed lower than that for
the bow foil, such that as speed picks up, the craft leans forward to
reduce lift coeflicients to proper values at high speeds.  Lateral foils
will be inverted “I"s with dihedral to oppose the extreme side forces
encountered.

Tetasy

b

Dawnid Keifer’s 31ft. Flying Hydrofoil under construction

I have no plans for incidence control of the foils on this craft. I'm
afraid of gadgetry at sea, my yachting experience winning out over my
“ physicist ’ propensities. Longitudinal stability calculations indicate
that sail pitching moment is no problem. Fresh storm waves could
turn out to be a problem if one runs straight downwind. However, I've
put considerable reserve buoyancy in the bow in order to counteract
negative incidence that might occur on the bow foil. Normally, one
would tack going downwind to get optimum performance. The
highest cruising speeds would be obtained with the true wind just aft
of the beam, and the boat synchronized with the waves.
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I’'m planning on a sloop rig with loose-footed mainsail to allow
camber control, and to get hard driving force from the lowest portion
of the mainsail. The mainsail will be set close to the wide, clean and
uncluttered deck to get maximum efficiency.

I enclose a photograph (bottom view) of the hull construction.
Curved frame members and planking are of } inch plywood. Angle
blocks spaced every 6 in. along the frames fasten frames and planking
together. Bottom and transom will be of } in. plywood. There will
be a thin fibreglass skin over the whole boat.

By the next issue, I hope to be able to report on its performance.

Davip A. KEIPER.
95 Mistletoe Lane, Black Point, Novato, Calif. 94974.

Dear Sir,

I am enclosing a little sketch of a mast and sail arrangement which
I propose to use on a 25 ft. foil stabilized sail boat. The designed size
of the sail is 300 sq. ft. As you can see from the drawing a cantilever
mast 1s used which 1s 24 in. across. At the top of the mast, an arm
which may swing laterally, is used to hoist the sail. The swing of this
arm 1s controlled by sheets which run through the centre of the mast.
The sail is fully battened. It is carried around the mast and zipped up
with a zipper as it is hoisted. The battens split seven or eight inches
from the mast, one half of the batten going to the left side of the mast
and the other to the right. At the foot of the mast is a boom which can
be swung in the same manner as the hoisting apparatus.

I have a small model of this arrangement and it seems to work
exceedingly well. There are no stays or other appendages which
would reduce efficiency and the split batten arrangement forces the
sail to take on a smooth curve.

The boat will be stabilized by a single foil out-rigger of my own
design which 1s quite similar in principle to that described in your
second last publication.

In construction this craft is essentially a 25 ft. box beam of } in.
marine plywood. There are no stringers. All joints are simply
fibreglass tape. Below the water line the curved bottom sections are
made of a block of styrofoam which I am shaping with a cheese grater.
The total all-up weight (with crew of 2 )will be 625 Ibs. This hull is
about half finished at the present time. I will send you photographs
of it presently.

Could you let me have your comments on this mast and sail
arrangement.

ROBERT D. PERKINS.
85 Richmond Street West, Toronto 1, Canada
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A METHOD OF USING FULLY IMMERSED
HYDROFOILS WITHOUT MOVING PARTS
R. R. A. BRATT, M.A., A.M.I.MECH.E.

Before describing what has seemed to me a useful way to utilise
hydrofoils it will be well to state briefly the principles involved.

The dymanic lift of hydrofoils is used to greatly reduce the wetted
area and water disturbance of a craft. The reduced resistance makes
possible the use of much lower power or an increase of speed or both.

The requirements of a hydrofoil system are that the boat travels
parallel to the mean surface of the water in its speed range, and that it
is stable, i.e. the boat must not hunt, or porpoise or suddenly dive if
the trim 1s disturbed.

There are two fundamental types of hydrofoil : surface breaking
and totally immersed.

Surface breaking foils follow the surface of the water by rising as
speed is increased so that a smaller lift area remains immersed at higher
speed.

Totally immersed foils have potential advantages of a smoother
ride and less disturbance of the water surface since the lifting surface
itself does not anywhere disturb the surface. The lift of a fully
immersed foil is precisely comparable to an aeroplane wing and the
convenient way to keep the lift constant with varying speed 1s to change
its angle of incidence. The angle of incidence can be changed as
in an aeroplane by tilting the whole craft or by just tilting the foil.

To maintain constant depth just below the surface of the water a
surface sensing device is required. This is commonly in the form of a
sort of water ski which is linked by a mechanism to the foils or control
foils. A more or less complicated set of moving parts is involved.

Moving parts are not necessary, however, if the angle of incidence
of the load carrying fully immersed foil is controlled by a fixed surface
breaking control foil. I successfully tried this in 1960. My eight foot
dinghy with me in it towed by a motor boat rode above the surface
of the water at about 12 m.p.h. I cannot say that I felt very safe, but
that is presumably a matter of development work and not inherent
weakness. In any case the dinghy had no rudder or other moving
control at all.

The unit consisted of a pair of main foils each 9 in. x 24 1n. set at
a dihedral of 10° or so each. These were mounted each on a single
stalk near its centre. The two foils side by side, with a gap between
them, but equivalent to an aeroplane wing. A front surface breaking
V foil acted as stabiliser.

17




The front foil 3 in. x 10 s.w.g. aluminium cambered and formed
into a flat bottomed 60° V with 18 in. sides, and 4 in. bottom.

To perform more than my crude experiment it would be necessary
either to fit a rudder behind the main foils or make the stabiliser
rotatable as a front rudder. It is possible that ailerons would be an
asset for turning especially as the centre of gravity is inevitably so far
above the lifting surfaces, but if the device is usable it would seem a
retrograde step. Careful design should make them unecessary.

A word on stability. An aerofoil or fully immersed hydrofoil can
carry a stabiliser either behind or in front. The fundamental require-
ments for stability when the stabiliser is behind as in a aircraft are (a)
that the stabiliser have a small negative angle of incidence and that the
centre of gravity preceeds the centre of pressure (b) that the moment
of the stabiliser be large relative to the moment of initia of the craft.
When the stabiliser is in front of the main foils as in our hydrofoil
system the angle of incidence of the stabiliser must be greater than the
angle of incidence of the main foils. (b) holds good and of course the
stabiliser must be powerful enough to cope with the changing position
of the centre of pressure on the main foil as it changes speed and angle,
and with the changing position of the centre of gravity if the passengers
move.

Consider the mechanics of the hydrofoil system proposed. At
rest the V shaped front stabilising foil lies fully immersed in the water
at (for the sake of argument) 5° or 6° incidence, the main foil at zero or
perhaps 2° incidence. The centre of gravity is slightly in front of the
main foil so that only a small load is carried on the front foil which has
the double task of stabiliser and surface senser. As the boat gathers
speed first the front foil begins to lift because it is lightly loaded and at
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a larger angle of incidence. As it rises it causes the main foil to present
a larger angle to the water, and the main foil will begin to lift the boat
from the water. As the speed increases so the main foil will rise. At
the same time the front foil will cease to rise or rise less fast as both foils
turn to a smaller angle of incidence. It will be seen that the front foil
will have a more nearly constant running depth regardless of speed,
while the main foil will run nearer the surface at high speed and deep
at low speed. The effect of movement of centre of gravity will be
to make the craft run higher or lower in the water. In very short or
frequent waves the front foil will be back in a trough without raising
the bow of the boat. In longer waves the bow will tend to follow the
contour of the wave but flatter. As it does so the main foil will change
incidence slightly without having time to raise the boat. In large waves
the craft would follow the shape of the sea.

As any aeroplane modeller knows, whether the system is inherently
stable or whether it dives or porpoises depends on correct proportions
and there are known rules to follow.

I doubt if this system would be readily adopted for sailing boats
because it will not accommodate big variations of fore and aft overturn-
ing moments. [ can visualise some potentially useful variations and
adaptions.

Dear Sir,

I understand that you have done some research into the question
of using hydrofoils, so successful with power boats, to aid a sailing
craft, and in particular I seem to remember the idea of building a sort
of trimaran using hydrofoils instead of the two outer hulls. I wondered
if you had ever investigated the idea of doing just the reverse, that is,
replacing the centre hull with a hydrofoil. In particular, has one ever
been built ?

This idea seems to me to be preferable for many reasons. Firstly,
the fastest racing craft that I have ever heard of are the C Class Cats
and this would seem to be a good place to start if speed 1s required.

Secondly, the outrigger foils had some problems when the craft
was operating at low speed when the hydrofoils were not effective.
Here, the craft had hardly any more stability than a dinghy, and the
question of the the gust which hits you when you have just gone about
could be very nasty. In particular, should the craft fail to get about
and then gather sternway, the hydrofoils will act in reverse and try
to capsize her.

It is evident that, with the foils in the centre and cat hulls outside,
the boat would behave somewhat like a cat at low speed, becoming
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more like a tri as the speed increased. 1 envisage the foil being
placed slightly forward of the C.G. of the boat to avoid both hulls
flying, followed by a glorious twin nosedive and torpedo effect. With
the controls slightly forward, it could take most of the weight at high
speed, at the same time putting the boat in a nose-up planing position.
It seems that the gust which strikes the boat at low speed would now be
less likely to capsize it owing to the *‘ cat ” stability and, as the boat
accelerates, she would lift into an early plane, rather than taking an
excessive initial heel requiring dinghy tactics of luffing or spilling wind.
L. K. GRIFFITHS.
Fairways, Rhodyate Hill, Blagdon, Nr. Bristol. 1
Ed.—A V-foil or inverted T-foil with Hook * feeler ”” placed as in this
suggestion might allow the weather hull of a cat to lift just clear of the
surface while, at the same time, greatly reducing the load on the lee
float. This could be of great speed value but I think the craft would
be pretty unstable both in roll and in pitch. It is, however, an experi-
ment which would be fun to try out and cheap to do. Unfortunately
foils seem to be banned by the C Class rules.

Dear Sir,

You may remember, about three years ago I wrote to you about
a Morwood cat I built and sailed on Lake Nyasa for some time. Since
then I have been in Zambia and over 400 miles from the nearest
sizeable sailing ground, Kariba.

However, this has not prevented me from thoroughly enjoying
A.Y.R.S. publications to which you have devoted so much time,
energy and original, but always sound, ideas.

The A.Y.R.S. stimulated my ideas about building a 48 ft. cat on
your hull design and, off and on, I have had a lot of fun roughing out
ideas and designs. Then Piver developed his very attractive 35 ft.
LOADSTAR and for a while it interested me. I had a trip in a 45 ft.
tri on Lake Tanganyika built on similar lines, unfortunately only under
power, in which 1t was good but did not shine. However, I digress, the
point was that it seemed to present a solution to the windage problems
arising out of the semi deck cabin of the catamaran (this does not seem
to be adverse to the outstanding performance of Rudy Choy’s latest
craft).

After a lot of thought, I came to the conclusion that the centre
hull was too narrow to provide comfortable accommodation for a
family without full width cabins over the outrigger hulls; this too
presents very big windage, particularly forward, and spoilt the design
appearance. It seemed easier to streamline a cat and keep proportions
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and, anyway, my mind boggled at the work of designing and building
three hulls, there is enough work in two.

Then along came your thrilling monohulled hydrofoils and I began
to think of monohulls for the cruising family man. I laid down the
following requirements :

Length between 35 and 45 ft.

Light and simple construction for the home-builder (round bilged

strip planked or hard chine or a combination of both).

Comfort and roominess below decks.

Good carrying capacity.

‘ Full headroom.

An average cruising speed between 8 and 12 knots.

Sea kindliness.

Beauty of line.

No ballast. Flush decked for simplicity of construction.
Shallow draft and ability to sit upright when dried out.
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A dinghy-type hull with its flat floors seemed to meet some
requirements—ample beam, stability, roominess, shallow draft,
remain upright on the mud. But it ruled out double ended construction
(economical and simpler), would pound in a seaway and in a size could
be hard to drive to windward, leeway.

Bilge keels would cope with leeway and provide some roll damping.
Hydrofoils attached to the bottom of the bilge keels, jutting outboard,
would provide lift with added windward ability, and roll damping
qualities.

Hydrofoils to be of asymmetrical shape and filled with polystyrene
to provide added buoyancy; variable elevation and angle of incidence,
able to fold up under the hull when taking the ground. All movements
controlled from inboard.

I enclose crude explanatory drawings which reflect no relation of
size to each other.

Hull form to have initial stability to compensate for loss of hydrofoil
performance at low speeds and to prevent a knock-down in a squall.

I doubt my ability to design such a craft, having no idea how to
go about calculating hydrofoil shapes, size, section or the stresses and
strains on bilge keel, fastenings and hydrofoils.

Whether such a hull could be made seakindly, weatherly or driven
at speeds up to 15 knots I don’t know, and I don’t suppose I will ever
take this configuration beyond the dream stage—‘‘ LLa vie n’est pas si
on ne croix pas au chemere.”

Would you or any other A.Y.R.S. reader care to comment ?
P. U. Youne.
P.O. Box 1205, Chingola, Zambia.

HIGH SPEED SAILING RACES
BY
R. L. ANDREWS
25, Auduben Drive, Ossining, N.Y. ,U.S.A.

If we in the A.Y.R.S. ever do succeed in developing watercraft
able to sail at 40 to 60 knots, then races between such craft will certainly
not resemble our present dinghy races but will probably be run off much
as ice yachts race today. These craft almost never sail a triangular
course, but rather are run on a two-leg arrangement around just two
marks which are set in a line as close as possible to the wind direction.
The start is made at the leeward end and the race is run straight up-
wind and then return down-wind—and on around and around counter
clockwise for two or three laps. 'The finish line is at the leeward end.
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Since every boat is always tacking—upwind or down—and some
are moving a good deal faster than others—the scene is soon a seeming
wild see-sawing of sails whizzing back and forth accross the ice. Speed
is all important, so that each skipper concentrates on getting his boat
moving fast, and there is very little of bunching up at any point. The
most difficult leg to sail is the down-wind one, particularly if the true
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wind direction is tending to swing to and fro, for one may find one’s
craft coasting to a stop in a seeming calm—sail slack—while other craft
shoot by fast. Or one may keep going fast but at too wide an angle from
the down-wind mark ! Visual air flow indicators are helpful but
often one swings around an arc to find the ““ power angle ”’ again—and
there is very little question when one does find it for accelleration is
immediate and considerable.

Approaching and rounding the turning marks make interesting
problems, and it is obviously important to round in a gradual swing
so as to maintain speed. Upwind one might sail a shorter course by
pinching a bit, but it invariably pays to drive off and move fast, getting
as much boost in speed as possible as one bears offwind in passing the
mark. And on a breezy day if one sails a fast down-wind leg, it can
almost be necessary to set one’s ice brake a bit to slow enough to get
around the lower mark without skidding. At such moments the
sensation of side forces is considerable. The champion skippers
execute these maneouvers with great smoothness and style.

With the speed, the tricky air flow, the racket of runners thumping
over rough spots, the lurching of the boat responding to such powerful
forces, the mental concentration demanded to keep the boat going fast,
the right of way situations with other craft, and the plain physical
demands of bundling in a literal hurricane with the sheet while also
steering—one can readily become a trifle mixed up as to just how many
laps one has sailed and whether this or that boat is behind you or is
almost a lap ahead.

But it is exciting and tremendous fun—and at such speeds a three
lap race around a two mile course is sailed in a matter of a few minutes !
So the skippers ““ park ” the boats in a cluster, jump out and compare
notes, and perhaps tinker with their boats a bit—and then all are ready
to line up for another race. Could racing hydrofoil sailing craft be
like this ? I have just one question about it, should we ever develop
them. Except in a good smart wind, an ice boat takes a hard push to
get started—and restarted if one loses drive en route. Have we
figured out how we are going to do this with water craft ?

THE SHINGLE
BY
RicHARD L.. ANDREWS
25, Auduben Drive, Ossining, N.Y., U.S.A.

A new type of ice sailing craft on American ponds is the little
SHINGLE, which might be described simply as a sloop-rigged sledge—
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steered by the jib. The two runners are well rockered so that a move-
ment of crew weight forward or aft shifts the balance of centres of the
boat; one moves aft to bear off and forward to round up. But steering
a steady course is truely done by the trim of the balanced jib and this
writer found the steering jib to be sensitive indeed and the little craft
great fun to sail.

As this craft customarily sails at speeds up to 40 knots, one is lead
to wonder if some catamarans or hydrofoil craft might not handle
very well with a “jib rudder ”"—saving the drag of a rudder blade

immersed in water.
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The SHINGLE

A KITE RIG
DEVISED BY
GEOFFREY MILES
26, Southampton Road, Fareham, Hampshire.

We have examined several kite rigs of various types in the A.Y.R.S.
None have as yet gained acceptance aboard boats at full scale though
there would be tremendous gains if one could be made fully practical.
Surely, for example, the ultimate in sailing speed would come from a
foil supported boat towed by a kite either free flying (which your
Editor supports) or a rig such as the one described here.

The first photograph shows an experimental set up using a two
wheeled trolly suitably ballasted running along a taut piano wire. This
was placed in front of an open window with the upstairs windows on
the other side of the house also being opened, thus creating a draught
and a primitive wind tunnel. Because the sail is placed to leeward of
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the wire, there has to be a counter-weight to windward to keep the
““ boat *’ upright and the photograph shows this clearly.

Several soft sails and aerofoils were made and tried out. They all
drew the trolley to windward but the best results were obtained with
a Gottingen 387 section which was chosen because it was easy to make
and because it has the convenient characteristic of giving its great
lift/drag at zero angle of incidence.

Geoffrey Miles’ Kite rig in his “Wind tunnel”

Results. 1t was proved that, providing angles B and I in Fig. 2
were in their right relationship, it was possible to attain forward
motion with angle C (course angle) at 45° and with no heel and the sail
would automatically adjust its angle to the boat to suit changes in wind
direction. Angle I proved to be very critical. A sudden change in
wind direction caused an angle of heel, but only until the sail had
adjusted itself. An unexpected result was that when * taken aback,”
the sail would find a position of equilibrium on the other side of the
mast and the whole thing remained stable.

Free Sailing Model Tests. The aerofoil had 90 sq. in. of area so
the model was made 12 in. long, giving the same sail area to length
ratio as a 12 ft. National dinghy. The rig was now installed in the
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model, the counter-weight being contained within the boat. The
position of the mast and centreboard were adjustable and by mooring
the model in a basin of water by threads from a point amidships, all
was checked for balance before committing to the open water. The
centre of gravity was found to be at deck level.

. H x
e ‘_O_t'_! zc"‘.‘ni L
* *. L

Fig. 2

The model was self steering which is one of the bonuses of the
rig. 'The first trial was made in a light wind and was uneventful; later
the wind freshened and her ability to stay upright and to steer a straight
course began to be realised. In very strong winds, the ability of the
lifting force to reduce displacement became noticeable. She began
to plane and in broken water, one could see right underneath the
hull between the waves. The only time she was in trouble was when
taken aback; usually after being in the lee of a moored boat. She would
slowly gather sternway, then swing round violently and either capsize,
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or heel violently before settling down on the right tack, or even continue
around and make several revolutions. On a few occasions, after
capsizing, she would actually right herself.

Eventually, an attempt was made to sail her in a really strong
breeze (dinghies were planing). She was launched in smooth water
in the lee of a pontoon. She got on a plane as soon as the wind reached
her, lept right out of the water as soon as she reached the fi