Iolaire,  gaelic for eagle.

The construction is shaped and built up extruded polystyrene covered with 290t glass cloth and West System 105/205 epoxy.

The engine is from a motor cycle scrap yard,  B.M.W. 100RS  1,000c.c. boxer.

The passenger must be positioned on the CofG, fuel tank as close as possible to the CofG.

The swept wing adds a bit of pitch stability as does the spanwise flow and is mounted high to avoid the wash from the canard.  Ailerons are big with small movements ( differentialed  1 : 1.5,  since the wing is swept,  no washout.( I think if I was doing it again I would incorporate a bit of washout? )  I used the NACCA 4412 section because I had the figures and graphs.

The canard is “ ALL FLYING “ and is hinged on the 25% chord line,  the original was 25sq.ft. and had no neutral feel,  so after the first flight I loaded the canard by moving the CofG forward and found that the control responses all improved but the angle of attack of the canard for level flight was slightly down from the +4°  I wanted so I made a second canard with an area of 20sq.ft. and fitted leading tabs to give an automatic levelling i.e. neutral “feel.”  I just received your reply and  see you were talking about using the canard for roll control.  I just don`t know enough to even attempt this,  but don`t like the idea in principle.  The idea of using dihedral on the canard would mean that it would be more difficult to make and I don`t like the roll stability implications.

When working out the aerodynamic centre of the Iolaire,   I discovered that its not the `wing only`  but the AC of the whole a/c that needs to be calculated. I did this by establishing the wing AC graphically and using a simple moments equation.  The loading ratio of the canard must be taken into consideration,  if (say) the canard is loaded 1.5 times the wing loading,  then the area of the canard at the Acc must be multiplied by 1.5. I don`t know if this is the clearest explanation I have ever given? 

The rudders act independently “ out only “ and the nose wheel steering is via the rudder pedals.  Because the rudders are not at the wing tips, they are fairly big to try to maintain the yaw moment and are fitted with tip plates to improve their effectiveness.  Rudders deflect 30°.

I made the prop. To utilise the plentiful torque of the B.M.W. so that cruise revs is around peak torque. To feed the prop. With as good an airflow as possible I tapered the rear fuselage and made ducts to feed the cylinders for cooling.  The exhaust was made locally and has a balance pipe which helps with tuning.  Don`t forget,  this engine was well run in.  The prop. must be well back from the wing T/E to avoid the T/E vortexes and don`t use a three bladed prop. since it will give asymmetric loading and vibrations.

On my design the test flights were carried out with the CofG at 18% root chord,   but since the authorities started to take an interest in what I was doing I had to abort further tests so the final testing has yet to be done.  I have not yet flown with the smaller canard but the last flight was from the cross runway at Prestwick  ( got permission from the A.T.C. who were former pupils of mine! ) Good calm conditions and revs at 4,000  (reduction 2,8 : 1) nose wheel off at 35m.p.h.,  initial climb close to 1,000ft/min,  backed off to 3,000rpm  climb around 800ft/min at 65kts.  Cruise around 70kts at  2.700 – 2.800rpm.  Can`t be more accurate with figures since the instruments were second hand and not properly calibrated.  One of the big problems with Rutans etc. is that they don`t flare,  the Iolaire flares beautifully,  got it all on video.

 MTOW    398kgs., 

 Vto          42 m.p.h., 

Vc @    3,000r.p.m.

Vne       120m.p.h.

Vd         135m.p.h.

Burn rate@ Vc (calc,) <4 ltr./hr.

Still air range 7hr (with safety)  < 500mls.

…………………………………………………………………………………………

The first thing to do is make a scale model from ½” foam and a profile fuselage.  Balance it and play around with different canard angles of attack and CofG`s.  Once you have it flying reasonably hold it high and horizontally,  let go and see what happens,  nose drops and it flies by itself, no stall,  therefore no spin problems. Once you have decided on a design try as big a Radio Controlled model as you can. You don`t get control feed back but it helps a lot with other things such as landing flare,  looking at the lack of adverse yaw,  establishing glide ratio is difficult but you can see it is very good.  Try aggressive stall,  recovery is easy and could not get it to tuck under.  From the inverted, recovery to straight and level was easy.  Taking off with low power holding the stick back a nodding takes place as the canard stalls and automatically resumes flying. Power off landing holding stick back gives similar nodding effect.

Fred,  what stage are you at?  Are you still drawing or are you actually cutting materials?  Is your idea for a single or two seat?  What construction method etc.

Don`t forget I am no expert,  but rely a lot on my modelling past.

Must go now more later,

Hughie. 

