DESCRIPTION AND DESIGN NOTES

The Alula is a compact, lightweight, and durable EPP handlaunch glider that was designed for

light lift conditions and tight flying spaces. It works well on the slope as well as on flat land. The

Alula was designed specifically with the SAL (Side-Arm-Launch) method in mind. The swept

forward planform not only eliminates tip stalling, but it places the launch point closer to being in-

line with the CG, making sidearm launches straighter and higher. The sweep forward combined a u a

with a large fin, reduces the tendency of the glider to yaw during a SAL, and thus launch heights
of 50-60 feet (15 meters +) can be achieved.

What’s with the name, Alula? Well, an alula, according to Webster’s Dictionary, is “the bastard wing

of a bird”. It refers to the thumb feathers on the leading edge of a bird’s wing that help to delay the
onset of a stall by maintaining airflow attachment at high angles of attack. We thought this name

Designed and manufactured by:

Dream-Flight

was fitting, given the low speed performance of this little glider and its bird-like appearance. 1250 Northridge Rd.

Santa Barbara, CA 93105

We truly hope that you enjoy building and flying the Alula and thanks for your purchase!

KIT CONTENTS

Ph: 805 687 6735

(Calls between 9AM and 5PM
PST only)

Email: info@dream-flight.com
Internet: www.dream-flight.com

Qty. Iltem

1 Computer-cut EPP foam wing set (1.3 Ib/cu.ft density)
with pre-cut spar slots

1 Computer-cut EPP foam nose pod (1.9 Ib/cu.ft density)
with pre-cut compartments for battery/receiver and servos

Contest grade balsa elevon set

Micro nylon control horn with attached pushrod adaptor

Carbon-fiber pushrod, 180mm (7in) long

NININ|F-

Aluminum pushrod connector set (1 aluminum adaptor, 1 set screw,
black nylon snap retainer)

Depron™ fin

Flat carbon-fiber fin stiffeners, 244mm (9.6in) long

Coroplast™ fin mount with pre-applied adhesive tape

Flat carbon-fiber wing joiner, 70mm (2.75in) long

Carbon-fiber spar rod, 406mm (16 in.) long

RAINFRININ

Construction manual with plans and decal

REQUIRED ITEMS (nhot included with kit)

Radio Gear

Radio with elevon mixing and a minimum throw adjustment of 20% on the elevator channel (i.e ATVs)

Sub-micro servos (each servo should be no more than 6 grams in weight)

Sub-micro receiver with end mounted plugs (10 grams or less in weight and no larger than 40x20x12mm)
Rechargeable battery pack (4.8V 1/3AAA flat pack), approximately 22 grams in weight and no larger than 40x22x12mm

Suggested Equipment: Any transmitter with elevon mixing and a 20% minimum throw adjustment on the elevator channel, Berg 4
Microstamp Receiver with end mounted plugs (or any similar sized Receiver with end mount plugs), 2 x Cirrus 5.4 servos, 4.8V
1/3AAA 210mAh NiMH flat rechargeable battery pack.

Building Supplies

Clearco 877 spray adhesive or 3M-77, which is available at most home improvement centers
5 minute epoxy

Thin CA (cyanoacrylate) glue

Hot-melt glue gun

Sharp hobby knife, razor blades, and scissors

20mm (%2 in) fiber reinforced strapping tape

50mm (2 in) packing tape for covering (should be less than 2mil (0.002in or 0.05mm) thick)
Small screw drivers

Ruler

Flexible plastic squegee or credit card for applying tape

Drill motor

Sanding block and sand paper in 100 and 150 grit

1.6mm (1/16 in) drill bit



BUILDING INSTRUCTIONS
These instructions are also available for viewing online with full-color pictures at:
http://www.dream-flight.com/instruction_files/Alula/main.html

Note:When instructions state “refer to plans”, see

Sanding Dihedral Angle and Installing Carbon Spars

O . Remove wings from beds. Using a flat sanding block and 100-grit sandpaper, sand the correct dihedral angle into the root of one
wing half. Make sure to use light sanding pressure and check your progress often by measuring the dihedral amount. With one wing
laying flat against the work surface, the raised wingtip should be 30 to 35mm above the work surface (i.e. the total amount of dihedral
is 30 to 35 mm, or approximately 15 to 18 mm per side). Take your time during this step and be extremely careful not to gouge the
foam. The dihedral angle is important, and if excessive dihedral is used, side arm launch performance will deteriorate.

02. Locate four carbon spar rods (each 406mm long). De-bur the ends of the rods with sandpaper. Slide carbon spars, starting at the
root, into pre-cut spar slots until the ends are flush with the root of the wing. DO NOT glue spars in place at this time.

0O 3. After inserting all four spars, sight down trailing edge of each wing half to check for straightness. If trailing edge is curved,
gently bend wing until straight. The trailing edge must be straight to prevent hinge from binding after elevon is attached. Handle wing
halves with care to avoid bending them.

O 4. Attach narrower applicator nozzle to bottle of thin CA glue. While holding the wing at a 45 degree angle, start dripping thin CA
glue into spar slot, starting at the high part of the wing (whether the root or the wingtip is the highest point does not matter) and
moving slowly to the lowest part. Holding the wing at an angle prevents the CA from gushing out and allows the excess CA to run
down the slot, ensuring an even bond. When the first spar is bonded in position along its entire length, flip wing over and repeat gluing
process with other spar. Carefully stand first wing-half on its leading edge and allow CA to cure for approximately 15 minutes. Repeat
spar installation with other wing half.

O5. After CA cures, lightly sand wings with a sanding block and 150 grit sandpaper. Smooth out any rough areas on the surface. Be
extremely careful not to gouge the foam and use light pressure while sanding.

O 6. Slightly round wingtips using sanding block and 150 grit sandpaper. Use very light pressure and be careful not to gouge foam.
O 7. Remove loose dust from wing by tapping wing against your hand. You could also use a vacuum or tack rag.

Antenna installation
The antenna can either be installed before or after covering. The cleanest method is to install it before covering, but care has to be
taken to not damage it while covering the wing. This method is described below:

O 8. Mark location of antenna on the underside of one wing half (see plans). Cut a 3mm deep slot along the line drawn. Antenna
should run 5-10mm behind leading edge.

09. You can imbed the original antenna attached to your receiver into the slot; however you will need to cut it several centimeters
from the receiver. Make sure to leave enough antenna protruding at the root of the wing so that it will reach the receiver compartment,
where it will be re-soldered to the receiver.

Covering Wings i Packing Tape Method

To cover the wings, we recommend using a lightweight packing tape with a UV-resistant acrylic adhesive. The tape that you use

should have a thickness of no more than 2mil, or O0.@bmm ((
coverings for the wings, as the likelihood of warping the wings is quite high. Since both wing halves are covered separately, before

joining, taping them is quite painless as you will only be dealing with short strips of tape that are easy to manage.

O 0.1Break apart foam cradles at the leading edge, so that the outer sides can be used to support the wing while taping. Remove any
cutting residue from them. | f you aren’t too concadaghtmoatd abc
of adhesive on the outer surface of the supports and then stick them to your work surface while the glue is still tacky. This will hold

the support beds in place while you cover the wing. You could also use a few strips of double-sided tape.

1 = Alula Building Instructions



O 1.11f you would like to apply a fancy color scheme, you can use clear tape over a spray paint and/or colored pen paint scheme.
Note that paint does add weight, so use sparingly and try to use the least amount near the trailing edge of the wing. We recommend
painting the only the leading edge with a bright color to increase visibility. But of course, EPP is like a blank canvas, so feel free to go
wild! Make sure to allow the paint to dry before proceeding.

O 2.11If the paint leaves a rough residue on surface, gently sand using 150 grit sandpaper. Unlike spray paint, color pens never leave
any roughness, so do not bother sanding if you used them. Clean wings with tack rag or vacuum.

O 3.1 Spray both sides of each wing half with an even and light coat of spray adhesive. Allow adhesive to dry until it is tacky but does
does not transfer to your finger when touched. This usually takes five to ten minutes at room temperature.

O 4.1Place wing on top of support bed on work surface. Cover top of wing first and start taping at trailing edge, working forward.
Overlap tape by approximately 5mm. The first strip is placed overhanging trailing edge by approximately 15mm. The tape is gently
placed over wing and is smoother down with a flexible plastic squeegee. The tape is then trimmed flush with root and the tape
overhanging the trailing edge is folded over onto bottom surface. The overhanging tape at the wingtip is also folder over and onto the
bottom surface. You will have to pick up the wing when folding these overlaps onto the bottom surface. Take care not to cut into the
foam while trimming the tape flush with t he root of the wing.

O 5.1When you reach the leading edge, trim overhanging tape so that it is parallel to leading edge and overhangs by approximately
15mm. Fold this overhang around leading edge and onto bottom surface of wing using the squeegee and light pressure.

O 6.1To cover bottom of wing, place other wing half into bottom support bed and cover it with the middle portion of the support
beds. You can now place the partially covered wing, bottom side up, onto the support beds to cover the bottom of the wing. When
trimming tape flush at the root, take care not to cut through the antenna.

O 7.1Locate elevons and inspect to see if any sanding is necessary. We do not recommend rounding or tapering the rear edges of the
elevons. Carefully soak the outside edges of the balsa elevons with thin CA; however, do not apply CA to beveled side of elevons.
Soaking the edges with CA makes them hard and more durable.

O 8.1 Cover elevons with tape or lightweight iron-on film. There is no need to wrap the covering around the curved rear trailing
edges. Simply trim the covering material flush with a razor blade or hobby knife. Do however wrap the covering around the beveled
edge of the elevon.

O 9.1To attach the elevons to the wing, use a bottom surface tape hinge. You can use clear, 20mm-wide (3/4 in) office tape to make
your hinge. The hinge should be a single strip of tape applied to the bottom of the wing. The bevel on the elevon faces up. Make sure
the hinge does not bind and the elevon moves easily with little effort. If it binds, remove and re-do hinge. Applying the tape hinge to
the bottom, allows you to get away with using only one strip of tape which is extremely light in weight. Having the tape hinge on the
bottom also keeps the exposed adhesive away from the dirt.

Joining Wing Halves

0 20. Set covered wing halves onto flat work surface, bottom side down. You can use either 5-minute epoxy or contact cement to glue
the wing halves together. If you happened to spray enough adhesive onto the roots during the covering process, you still may be able
to stick the halves together using the spray adhesive as a contact cement. Slide the wing halves close together, but not touching. Make
sure antenna is underneath wing so that it can be accessed from the bottom. If you choose not to use contact cement, spread mixed
epoxy onto one wing half. While carefully aligning them, slide the wing halves together until they touch. If you are using 5-min
epoxy, it will be necessary to hold the wing halves in position until the glue cures, while blocking up one wing by 30-35mm to achieve
proper dihedral. If you are using contact cement, such as Clearco 877, Southern Sorghum, or Weldwood Original, clamping is not
required; simply stick the wing halves together and raise one half to the proper dihedral angle to close the gap.

0O 21. Locate two 70mm long flat carbon wing joiners. Using a sharp hobby knife and straight edge, cut a 5mm deep, 70mm long slit
at the center of the wing, just ahead of the spars (see plans). You will have to cut through the tape —this is OK. Make a slit on both
the top and bottom of wing. Press carbon joiners into slots until they disappear below surface of wing.

[0 22. After pressing joiners into slot, check dihedral angle to verify that it has not changed. If it has, gently bend the wing until the
proper dihedral is achieved. Press CA glue nozzle firmly against joiner slots and drip glue, allowing it to wick down into slots and
around the joiner. Holding the wing at an angle allows the thin CA to flow into the slot.

023. After CA glue cures, place a narrow strip of tape on the top and bottom of wing, directly over the center wing joint.
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Cutting Hole for Servos in Wing
0O 24. Slip pod onto covered wing and center it. Make sure the pod slides all the way back. Trace the location of the servo access hole
onto bottom surface of wing. Remove pod.

[0 25. Stick servos together, side to side, as shown on plans. You can use double sided tape or a small dab of hot glue to do this.

[0 26. Take servos and place them on bottom of wing, directly over the outline of the servo access hole. Center the servos over this
outline, side to side and front to back (refer to plans for clarification). Trace the outline of the servos onto the wing.

0O 27. Using a sharp hobby knife, cut slightly inside the servo outline through the entire thickness of the wing. Remove the foam plug.
This cavity will hold the servos. It is important to make the servo cavity slightly undersize so that the servos will fit tightly,
eliminating the need for adhesive for holding them in place. A press fit is all that is required to keep the servos in position. Insert
servos to check fit. Remove servos from hole.

Assembling Pod

[0 28. Locate receiver and battery and insert them into front cavity of pod. This cavity was cut for a 1/3AAA, 210mAh NiMH flat
pack and any generic sub-micro receiver with end-mounted plugs. Make adjustments to this cavity if necessary. There should be
adequate space below the receiver for excess wiring. The use of a switch is not recommended.

029. Remove battery and receiver from pod. Round edges of pod as shown on plan. Be careful not to remove any material at around
the edges of the battery, receiver, and servo compartments. You can use a sharp razor blade to do the rough shaping and then switch to
100, and then 150 grit sandpaper for final shaping and sanding. While shaping pod, use light sanding pressure and always support the
area you are sanding — EPP foam is elastic, but it is also brittle and as a result gouges easily. When you are satisfied with the shape of
the pod, remove loose dust.

Covering Pod

It is possible to cover the pod with tape or a low temp iron-on covering such as Econokote or Black Baron Film. The iron on coverings
have the advantage of conforming to the compound curves better than the tape, however care must be taken not to over shrink the
covering and deform the shape of the pod.

030. Spray pod with two light coats of adhesive and allow to dry approximately 10 minutes.

0 31. Cover pod either using tape or iron-on covering. If using tape, you will need to cut it into smaller strips to get it to conform to
the curves of the pod. Use a squeegee to smooth the tape onto the pod. If using iron-on film, cover the pod with four separate pieces of
film, one on each side (you may need an extra piece on the nose. Overlap all pieces by about 5mm.

0O 32. Cut away material covering compartments.

Attaching Pod to Wing

033. Using a rag soaked with a bit of alcohol (denatured or rubbing), clean bottom and top of wing in the vicinity where the pod will
attach. In addition,c | ean the covering materi al a r. A hotglde fitlebwéll bepajgplied tortleit e r
area, and thus the surfaces should be free from grease to ensure a good bond.

0 34. Feed the antenna wire from wing through the servo access hole in pod. Slide pod onto wing and center it. Put a small dab of hot
glue between the rear end of the pod and the wing. Press pod against wing until glue sets.

0 35. To mount the pod permanently to the wing, a fillet of hot glue will be applied around the perimeter of the pod (see plans). Make
sure to use a low-temperature hot glue gun for this (the low cost craft guns are the best for this application). The fillet will bond the
pod to the wing. To do this, run a small bead of hot glue around the perimeter of the pod, in the corner between the wing and pod.
Move the glue gun slowly while pressing the nozzle into the corner. Try to apply an even stream of hot glue to the corner. If you miss
an area, you can always come back and re-apply glue. To finish the fillet, run the heated nozzle back and forth along the fillet to shape
it. Use the hot-glue sparingly as it is heavy. Allow hot glue to cool and set.

Installing Servos

0 36. Locate the heavy-duty long, double ended control arm included with your servos. Cut off one end and trim the other end so that
only one hole is left. Drill out this hole to 1/16 inch (1.6mm). Insert aluminum pushrod adaptor, and check to see if it pivots freely.
Use pliers to snap black nylon retainer onto pin of aluminum adaptor.
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0 37. Place servos on bottom of wing in the orientation shown on plans. Turn on transmitter and plug servos and battery into receiver.
Activate elevon mixing and center servos. Attach servo arms with attached aluminum adaptors to servos as shown on plan. Make sure
the servos are operating in the correct directions; you may have to switch the leads and/or use servo reversing to get servos to operate
correctly. Adjust the subtrims and/or the throw volumes to keep the servo arms from colliding when full right aileron input is given, as
this is when the servo arms are closest together.

[0 38. Push servos into wing and make sure that servo wires exit at front end of the servo cavity. If the fit is very tight, you may need
to use a stick or flat-headed screwdrivertopusht h e ser v os i n tAdightfihiedesimablenag it vall elenindtedha rieed
to glue the servos in place. Not using any glue makes servo removal easier in case you strip a servo down the road.

039. Feed the servo wires, one at a time, through the hole in the pod that connects the servo cavity to the receiver/battery
compartment. Use a small screwdriver to push the connectors through the hole and then carefully pull them all the way out using
pliers. Feed the antenna through this hole as well. This end will be re-connected to the receiver.

Installing Pushrods and Control Horns
0 40. Place glider upside-down on aroll of tape or a block of foam to provide clearance for the dihedral.

O 41. Mark locations for center of control horn on bottom of elevons. Poke a hole through each elevon at this location using a small
sharp nail (you may also drill the hole using a 1.6mm (1/16 in) drill bit).

0 42. Locate two 180mm long carbon fiber pushrods and two control horns with attached shrink tubing couplers. De-bur ends of
carbon pushrods with sandpaper. Slide pushrod into control horn coupler until it stops, and secure with a drop of thin CA glue.

0 43. Press barb of control horn (with pushrod attached) into hole that was made in balsa elevon. DO NOT glue horns in place at this
time.

O 44. Hold end of one pushrod centered over aluminum pushrod adaptor on servo. Trace path of the pushrod onto the rear of the pod
using pen. This line will designate where you will need to cut a pushrod clearance notch. You will need to cut a clearance notch for
each pushrod. Refer to plans for clarification. Each clearance notch should be approximately 3mm (1/8 in) wide. The pushrods should
move freely without binding.

O  4Remove control horns from balsa elevons and slide pushrod ends into aluminum servo adaptors. Press control horns back in
place and secure with thin CA. Make a fillet of medium CA around the perimeter of control horn base. Before proceeding, allow glue
to cure completely.

0 46. Clip excess barb protruding from top side of elevon using a pair of wire clippers or nail clippers. You can now install the battery
and receiver in the nose pod compartment, as shown on the plans. Re-connect the antenna wire to receiver. A piece of tape is all that is
required to hold the battery and receiver in place.

Setting Approximate Neutral Position of Elevons
Please note that to achieve the precise elevon neutral position you will need to test fly the glider. The method described below will
simply get you close prior to test flying.

O 47. To set the approximate neutral angle (or reflex) of the elevons, place the edge of a ruler against the bottom surface of the wing
at the hinge line. When viewed from the side, the elevon should run parallel to the ruler and the bottom part of the wing near the hinge
line. You can use a piece of masking tape to hold the elevon in this position as you tighten the set screws on the aluminum pushrod
adaptors. Once the pushrods have been secured, trim the excess pushrod protruding from the aluminum adaptors. The pushrod should
protrude no more than 5mm from the adaptors. You can cut the pushrods using a sharp pair of wire clippers.

Attaching Coroplast™ Fin Mount

0 48. Locate coroplast fin mount. Using alcohol, clean the bottom surface of the wing that lies between the pushrods, aft of the pod.
This is where the fin mount will be attached (see plan)

0 49. Remove paper backing from Coroplast fin-mount to expose adhesive. Carefully place the fin mount on the wing, against the rear
of the pod with the middle flute centered on the wing centerline (see plan for clarification). Press fin-mount firmly into place.
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Assembling Fin

0 50. Locate a Depron foam fin and two 244mm long carbon fin stiffeners. Place them on a piece of newspaper and spray both
stiffeners on one side only with spray adhesive. Allow the adhesive to get dry for a minute, or until tacky. Place a carbon stiffener,
adhesive side down, onto each side of the fin, with the ends overhanging the front of the fin (shown on plans). Press stiffeners firmly
in place. The carbon extensions at the front of the fin will slide into the coroplast fin mount. The fin is held in the coroplast mount
with friction, and thus it can be removed at any time for transport, etc.

O 51. Cut a strip of lightweight strapping tape, slightly longer than the fin, down the middle. You should now have two narrower strips
of strapping tape. These two strips of tape will be applied over the carbon stiffeners, as shown on the plans. Use a squeegee to force
the tape around the stiffener, and onto the foam fin. Wrap the excess strapping tape overhanging the leading and trailing edges around
the fin.

0 52. Using 150-grit sandpaper, lightly round the leading edges of the fin. The trailing edge of the fin should be left square. Wrap a
short piece of strapping tape around the bottom edge of the fin to protect the foam during landings.

Setting Control Throws
0 53. Below are the suggested control throws. These rates are a good place to start; however, feel free to adjust the throws to match
your flying style once you the glider is properly balanced and trimmed.

Elevator: 4-5mm total movement
Aileron: 10-12mm total movement

Balancing the Glider

0O 54. Balancing the Alula is a fine tuning process. Small, lightweight, flying wings are inherently very sensitive to CG (center of
gravity) location. Being off by Imm can make a large difference in how the glider will perform. Before flying, we recommend
balancing the glider on a balancing stand made of two sharpened dowels or pencils spaced about 2-3 inches apart. We have designed
the Alula so that very little or no nose weight will be required for balance using the suggested radio equipment.

Make sure to set the points of the balance stand directly at the CG location designated on the plans. This location is 25 mm (plus or
minus 1mm) behind the leading edge of the wing, at the pod/wing junction. The glider should sit level on the dowels when balanced at
this location. Add nose weight if necessary. Again, you will have to test fly the glider to verify the precise CG location, and as a result
you may have to add or remove very small amounts of weight to fine tune the balance position. The above procedure will give you a
good place to start, and most importantly, the Alula will fly with the CG at this position; however, a bit of fine tuning may be
necessary to get the best performance.

Flying, Finally!

0O55. Well, its time! Pick a nice flat and open area, preferably grassy, to test fly your new Alula. Make sure everything is functioning
correctly and gently toss the glider into the wind. We strongly recommend starting with simple javelin-style launches (overhand), until
you get the glider properly trimmed and balanced and accustomed to flying it. Make trim adjustments until a nice flat glide is
achieved. Once you have achieved this, you can progressively try harder launches and eventually side arm launches. Always launch
into the wind; your launches will be higher and less effort will be required.

When proper trim and balance is achieved, the glider should track almost straight through when in a dive. It should not exhibit the
tendency to tuck under in a dive when down elevator is given. If the glider has the tendency to nose up strongly as airspeed in
increased, the glider is most likely nose heavy.

A Few Notes on Side Arm Launching the Alula

While side arm launching the Alula, grasp the wingtip at the spar, with your thumb on top and index finger on bottom. Never snap
your wrist while launching, as this will cause the glider to yaw excessively after launch, thus decreasing the height of the launch. Try
to pinch the wingtip to prevent the glider from pivoting between your fingers, and always keep your arm straight and fully extended
during the entire launch. If you are having trouble launching this way, one trick is to release the glider a little sooner than you usually
do. Often people release too late, and resulting in the glider being launched oblique to the wind direction. This results in an ugly,
yawing climb after launch.

Happy flying!
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