INSTRUCTIONS FOR “MOTH” CONVERSION

By John Kallas

 special thanks to Robert Lee for helping with blade design

Thanks for your interest in the shrinking of an Ikarus Piccolo. I think that you will find this conversion a very simple process, especially if you have already built the standard one. If you follow these directions you will have the same micro that I’ve been flying over the past few weeks, and it flies great!

INTRODUCTION

What I set out to do was make the Piccolo smaller so it would be even more “friendly” to indoor flying (flies in smaller spaces). What I didn’t realize is that it also makes it more crashworthy (doesn’t leverage itself apart), more stable (because of it’s higher rotor rpm), and easier to fly, indoors or out. The standard Piccolo has a main rotor span of 52cm (20 ¾”), and an overall length (less canopy) of  43.5cm (17”) with a height from the bottom of the skids to the top of the rotor head of 16.5cm (6 3/8”). We will be making the piccolo effectively 25% smaller. The new dimensions are a span of 38.5 cm(15 ¼”), length 34cm (13 ½”) and a height of  14.5cm (5 ¾”). The Moth makes the standard Piccolo look like a behemoth  (pun intended). The all up weight, including battery (8cells) should be in the neighborhood of 175 grams, as compared to a stock Piccolo AUW (8cells) of 235grams. I have spent many weeks/days/hours testing and re-testing to get the best results I could to end up with a micro-micro-copter version of the Piccolo that is easy to fly, handles very well and yields respectable flight times. I hope you have as much fun with this conversion as I had developing it. And as I will continue to make further refinements, I feel it now necessary to allow you to share my experience. 
Items that you will need:

2mm carbon rod  (landing gear struts)

5mm OD, 4.5mmID Carbon tube (tail boom)

1mm carbon rod (tail skid)

10T 2mm pinion (main motor)

8T 1mm pinion (tail motor)

Mabuchi FK-180SH motor

1 set of main rotor blades (Ikarus/or custom wood)

1 tail rotor (Ikarus)

1 pr. Flybar paddles (Ikarus)

2-2mmX4mm screws (motor mounting screws)

2-2mm washers (motor mounting)

1-8cell 220 2/3AAAmah Nimh battery pack

and some sort of pitch adjusting modification to the rotor head (not necessary, but recommended)

Note: I will be offering kits with any or all of the above items needed.

Okay, let’s get started. Remember, if you don’t glue every thing together too firmly, you can always convert your Piccolo back to it’s original size if you have spares of the above parts, as this mod is retroactive. (it doesn’t require cutting of the airframe etc.)

Step# 1- Landing gear:

The first thing to do is cut 4 equal  lengths of the 2mm carbon rod to  60mm if you are using the stock method of assembly or 64mm if you use the method as follows:

I have discovered a simple and stronger, more repairable way to mount the struts and I recommend it for the Moth. Take each landing gear skid and drill a 2mm hole through the socket using the socket as a guide. Now take each strut and apply a small amount of med. CA to ONE end of each one. Allow it to dry completely. (The idea here is to make them fit very snug into the socket without actually gluing it in the skid.)  Once dry, insert the built up end into the socket and push it through until it is flush with the bottom of the skid. If it is not tight enough, remove and reapply the CA until it is. Now your skid is supporting the strut, not just with the socket, (which is one of the first things to break) but with the skid itself. In the event of the rod breaking (unlikely) you can still remove it because it is not glued in.  The top part of the strut is glued to the main chassis as described in the Piccolo manual.

Step #2- Tail Boom:
The stock tail boom (32cm) is to be cut to 24cm. Again, I DO NOT recommend gluing it in as the manual states. Instead build up each end w/ CA until it yields a very tight fit. Or you can use the set screw method by drilling and tapping a small hole on the underside of the chassis and the top side of the rear motor motor/tail gear assembly, and using a small grub screw to secure the boom in place.

Step#3-Tail Skid: 

Cut the tail skid to approximately 65mm. I cut mine a little short and CA’d a piece of silicon fuel line tubing to give it a soft tip instead of a sharp point that can snag carpets or lawns. On this measurement it is best to place you heli on a flat surface and make sure that your tail rotor does not strike the surface.

Step#4-Motor Mounting:

Mount the motor as described in the owner’s manual only use the 2mm X 4mm screws and washers instead. Observe the polarity of the motor leads to ensure that the motor runs in a clockwise rotation. The 180 motor was designed to run CCW, however I have not experienced any problems whatsoever running it in this manner as the motor is set with zero degrees of timing. Make sure that the mounting screws do not come in contact with the armature, if it does just add more washers. You will have to glue the pinion on to the shaft as it is not splined, just be sure to not get any glue on to the bushing.  Set the gear mesh as usual using the 10 tooth pinion.

Step#5-Battery Pack:

The Moth requires a lighter battery pack than a “normal” Piccolo. I have experienced the best results utilizing an 8 cell 2/3AAA 220 mah Nimh pack. And this is the only battery pack that I can recommend at this time. There are 280mah cells available, however these cells do not give as long of a flight time as the 220’s, I assume this is because they do not have as much available current. They will work, but I do not recommend their use. 

Step#6-Flybar Paddles:

Cut the flybar paddles by removing 1.9mm from the leading edge and 2.2mm from the trailing edge. Next remove 9.5mm from the outermost edge. Note: the use of flybar weights is not necessary with the standard length flybar. If you cut the flybar to 140mm (82%) you may want to use them, however I fly mine with the standard length flybar. The shorter flybar proved to be almost too responsive in tests w/o collars. I never tried it with them.

Step#7-Tail rotor Blade:

Remove 2.4mm with a straight cut from the trailing edge of each blade. Then remove 12mm from each blade tip. Be sure to re-balance the blade afterwards, using a blade balancer or at least mount it on the axle w/o the spur gear and spin it to check balance, then add tessa tape until satisfied with the outcome. DO NOT RUSH THIS STEP! Proper blade balance will give your tail motor a much longer lifespan.

The Final Step!

Step#8-Main Rotor Blades:

To cut the main rotor blades, I have come up with two different cuts. One is for high lift, longer flight duration, with a more docile hover feel (stubbies) and the other is more geared for more advanced pilots and performance (shorter flight times). Note: You may want to try it w/ the Stubby cut first as you can make the high performance blade from the Stubby but not vise versa. (Although, if you make the high performance blade from the stubby, you will have to increase the pitch further. If you make the high performance blade from the beginning, you still will have to increase the pitch, but not as much as you would if you make it from a stubby (makes sense?) This has to do with the blade’s washout (more positive) at the blade tips. It is too difficult for me to describe with text (what with all of the blade angles) so I have included a drawing as to how to cut your blades.(see diagram). I suggest that you lightly scribe the marks where you’ll be cutting, use masking tape and mark the blade as shown before you make your first cut. If you are making the Stubby blades, measure 4mm in from the widest part (root) and angle your straightedge so that it intersects the blade tip at the trailing edge (see diagram). After making the main cuts, just taper the ends following the same angle of the stock blades using the ends of the blades that you cut off as a guide. I first cut the trailing edges and then rough-cut off the tips, leaving room to remove more. I don’t recommend cutting the tips to the dimensions shown all at once. This leaves room for precision. Take special care as to not remove too much material and make them too small. One millimeter can make the difference between flying perfectly and not being able to get out of ground effect! It is easiest after cutting the first blade to simply lay it on top of the other uncut blade and use it as a template, rather than cutting them individually. When both blades are cut, lay them on top of each other to ensure that they are both exactly the same size and finally smooth the edges with 320 grit sandpaper. Be sure to balance them, mount them to the rotor head, adjust the pitch, and you’re finished with this modification. It will most likely be necessary to have one version or another of a rotor head pitch modification for you to increase the pitch of your blades. The two screw mod works well as does the simpler EZ-track method. (see the Ikarus BBS for details). 

Note: On my Moth, I use one of J’s swashplate ball mods, and it gives excellent results. I can highly recommend it. Will Preece’s Bic mod is also an equally fine alternative.
That’s it! Now fire her up and let me know the results! I’d be interested in your comments.

These instructions are FREE, however any donations for the receiving of them are greatly appreciated and can be made to my email account via paypal.   

I can send you a printed copy of these instructions if you send me a SASE with the proper postage to: John Kallas  c/o Red duck Music   16033 Bolsa Chica Rd., Huntington Beach, CA 92649

Thanks, ,johnk

You can contact me via email at jrkallas@earthlink.net .  I will be happy to answer any and all questions that you might have. 
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