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REVISED Shrike Construction 
Wood Skinned Wings

October 2004

Read these directions before you do anything else.  Some earlier plans (Now Corrected) show the servo mounts too far forward. These mounts should be positioned about 1/16th to 1/8” in front of the wing control cam (bellcrank). The plans also illustrate using ball and socket mounts which work just fine, but I have suggested using the Dubro swivel ball links on the control cam side instead. These are included with your kit the choice is yours.
YOU’LL NEED THESE ITEMS TO FINISH YOUR WING:

5 minute epoxy – attach ribs to wing cores and black spacers in fuselage

West Systems epoxy or similar – bond skins to foam core

400-grit sandpaper and sanding block

5/16th to ½” balsa – wing tips

Basswood leading edge stock

The usual assortment of tools, sharp blades, etc.

Preparing your wing cores - Your wings have been pre-drilled for the 9/32” brass tube.  You may notice that the tube hole has penetrated the bottom of your wing.  Not to worry.  This will allow some of the epoxy that you coat the brass tube with to exit the wing.  You’ll never see this when your wing is sheeted and it will not weaken your wing.

If you find the hole is too tight for your wing tube try this trick.  It works great.  Rough up a 12” piece of 9/32nd brass tube with 60 grit sandpaper.  You can also use a sharp knife to score the tube crosswise.  You will use this as a reamer to slightly enlarge the hole.  You can chuck the tube in a variable speed drill but be sure to run at the slowest speed or you will enlarge the hole more than needed.

You will also find the pre-routed slots for the sub spars.  If they do not go all the way through your wing cores be sure to cut them to the slot runs from top to bottom with a fresh number 11 blade.

Next, you will make a diagonal cut at the tip of the core.  Make a mark 1 ½” in from the tip end towards the root end at the LE.  Place your straight edge on this mark and position the other end of the straight edge at the corner of the TE.  Cut this small piece off the wing tip.

Now, we’ll install the wing rod receiver tube, the root rib and sub ribs.  Cut a 10” piece of  9/32nd brass tube.  Sharpen one end by inserting a #11 exacto blade in the tube and spinning it to sharpen the tube.  We’ll be using this as a drill to cut a balsa plug from a scrap piece of balsa to seal one end of the wing rod tube.  This will prevent any epoxy from entering the tube when you glue it into place.  Tack the plug in place with CA.
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Use 80 grit or rougher sandpaper to roughen up the outside of the brass tube.  This will give the epoxy that you will eventually apply something to bite onto.

Dry fit the wing tube and sub-ribs.  If necessary sand the sub-ribs so that they are slightly recessed from the top and bottom of the wing core.  It is easier to fill a gap with lightweight spackle than it is to sand these ribs flush later.

Dry fit the root rib to make sure it easily slides over the wing rod tube.  If it does not you will need to enlarge the hole.

Use 5-minute epoxy to glue the brass tube and sub ribs into the wing.  Make sure that the brass tube extends out about ½” past the root.  Apply 5-minute epoxy to the root rib and secure it to the foam core with masking tape.  Once all parts are bonded and the 5-minute epoxy has cured you may sand everything flush if the parts are not already flush with the wing core surface.
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One more step before sheeting your wings. The shape of the Shrike’s fuselage requires this step if you want a perfect fit between the wing root and the fuselage side.

Place the wing rod into the fuselage and slide your unsheeted wing core onto the wing rod.  Slide your wing until it is tight against the fuselage side.  You will note a slight gap near the front of the wing and the back edge as well.  Measure the width of this gap at the largest point in the front of the wing rod and do the same for the back edge, too.  The measurement will be around 1/8” or less.  Glue a piece of balsa onto the plywood root rib in front of and behind the wing rod.

Now, sand the balsa so that it forms a wedged shaped filler between the root rib and the fuselage side.  Once you achieve a good fit you are ready to sheet your wings.  The sheeting will cover this filler so that you will never see it unless you are looking at the end of the wing root rib.

Let’s get those cores sheeted. Clean the foam hairs from the wing cores. Here’s a technique that works well for removing the hairs is to use 2” wide masking tape.  Apply the tape to all sections of the wing except the trailing edge where it gets paper-thin.  Just press the tape into place and remove.  You will pick up most of the foam hairs and be ready to sheet your wings.

If necessary, fill any imperfections with lightweight spackle.

This step is optional but I like to include it.  Cut the fiberglass cloth to fit from the root to just past the sub rib slot on both the top and bottom side of the core. You can lightly mist the cloth with 3M 77 contact adhesive to hold in place until you apply epoxy.  Wet the glass out.  Blot up any extra epoxy with a paper towel.  You don’t need too much epoxy because you will also be applying epoxy to your wing skins.

I won’t go into details about bonding your wing skins to the cores or reinforcing the TE to make it sharp and stiff.  It was assumed you knew all of this already. I usually insert a ¾” wide strip of .05 carbon mat material to stiffen the TE.

Bag you wings, press them or weight them to apply the skins.  When completed you will sand the LE flat to receive a 1/8” Basswood or Spruce LE.  The less you sand the leading edge the better.  Glue the hardwood leading edge stock on with your favorite adhesive.  I use carpenters glue but 5 minute epoxy will also work.  Shape the LE using the templates provided on the plan sheet.

Trim and sand the TE so that you have a sharp edge.  The wing should finish at 6 ¼  to  6 ½” at the root.

Attach a balsa wing tip block and sand to match the contour of the wing.  Use the wingtip template to round the wing tip.

Finish your wing with covering or water based clear such as Deft, Red Devil, MinWax, etc.

The 3/32” piano wire drive pin will be installed in a later step.

Carbon Wing Lay-Up Schedule

If you are going to bag your wings in carbon here’s the suggested lay-up schedule.  1 layer of bias cut 2 ounce fiberglass cloth and 1 layer of 3.5 ounce UniCarbon/S Glass or any suitable lightweight carbon cloth. 

“V” Tail Construction

YOU’LL NEED THESE ITEMS TO FINISH YOUR TAIL PARTS

¼” Laser cut balsa tail blanks

Laser cut plywood root ribs 

3/32nd Aluminum tube 

The laser cut tail blanks have been end drilled to make insertion of the aluminum tubes easy and to assure proper alignment.  Note that there may be balsa plugs still left in the tailpieces.  These need to be removed so that you can glue in the aluminum receiver tubes.  In order to free the plug (if they are still in place on your tail pieces) for removal you will need to make a slice through the tail blank where the plug ends.  Use a sharp # 11 blade.  Measure in 1 ½” from the root. Use a square on the root end of the tail blank that is centered over each of the plugs.  Draw a line to help tell you where you need to make your slice.  Slice all the way through the tail blank at the marked location to free up the plug.  Use a tweezers to remove the plug.  If you find that the plug is inset from the root you can use a pin to remove the plug.

Cut four 1 3/4” pieces from the aluminum tube.  Plug one end of the tube so that no epoxy can migrate into the tube when you glue it into the tail blank.  Sand the aluminum tube before gluing into place.  The tube should extend away from the root of the tailpiece by about 1/8” to aid in installing the 1/16” plywood root rib.

Use the outline on the plan as a guide for shaping your tailpiece.  You want to end up with a symmetrical airfoil shape.

Follow the planform on the drawing sheet for shaping ideas for your tails.  You are trying to create a symmetrical airfoil.  I used an SD8020 as the guide for shaping.  

A good razor plane and sandpaper will make fast work of this step.  If you don’t already have one check out our David Razor plane.  It’s listed on our web site.
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You may simply clear coat your tailpieces with LIGHT coats of water based finish or cover with UltraKote.  If you use water based finishes be sure to apply to both sides at the same time to avoid cupping.  For added strength you could bag 1-ounce bias cut fiberglass to your wood tailpieces.

Fuselage Construction

YOU’LL NEED THESE ITEMS TO FINISH YOUR FUSELAGE

2 aluminum servo mounts – supplied

Hitec HS225MG servo or same size digital servo variant listed on plan sheet

2 black spacers – supplied

¼” carbon wing rod - supplied

2 black Delrin control cams – supplied

8 6/32 x ½” screws for servo mounting – supplied

4 3/32” wheel collars – supplied

9/32nd brass tube for wings and fuselage wing rod sleeve– supplied

3/32nd  music wire for wing drive pins and control cam axel  – supplied

Dubro swivel ball links and cup and ball links- supplied

2-56 threaded rod – supplied

SPECIAL NOTE: I have marked the approximate location for the crescent shaped slot that you will cut into the fuselage side.  This will be washed away in all likelihood.  Do not worry.  I explain an easy way to accurately scratch the fuselage so you know where to cut this slot.  The total height of this slot should be between .75” and .80”.  This is a good starting point.  I doubt that you will need more control throw than this so try it before making the slot any longer.

This part of the build should go quite quickly.  Wash the fuselage in warm soapy water to remove any mold release agent.  Lightly sand the tail boom with 400 grit wet/dry paper to knock off any gloss from the surface to aid painting later. 

If you want a gloss black finish on your tail boom you can spray some clear gloss topcoat as a final step. I apply Bondo or epoxy and fairing compound at the tailboom/fuselage joint so that the tailboom is blended into the fuselage for a finished look.  This step is not absolutely necessary but it does provide a nice look. Sand the inside of the fuselage to prepare it for affixing the various fuselage components.

There are two black square (ok, their more rectangular than square) shaped spacers with a 3/32” hole in them.  These will be glued on the inside of the fuselage next to the wing rod tube.  The hole has been predrilled in the fuselage where the spacers will go.  Sand one side of the spacer to give it some tooth for the 5-minute epoxy to grab.   Line up the hole in the spacer with the hole in the fuselage and epoxy in place.  You can use the 3/32nd music wire axel to assure a perfect alignment.  Just make sure to apply some petroleum jelly to the axel so that the epoxy does not stick to it.  A little goes a long way.

The wing activation control cam will be mounted against this spacer and the 3/32” hole will be where the 3/32” piano wire axle that the cam rides on will go. 

Enlarge the wing tube hole to fit the 9/32 brass tube.  Roughen up the surface of the brass tube and insert.  Tack glue with CA.  Prepare some epoxy and cabosil to a paste consistency.  Secure the wing rod tube with a small fillet on each side.  Be careful not to get epoxy on the black spacer that the wing activation cam will ride against.

Carbon   Wing rod –  Bevel the ends of the wing rod tube.  Test fit them into the brass receiver tube.  If the wing rod does not turn freely you may need to lightly wet sanded with 400 grit until it fits perfectly in the wing rod tubes.  Do not sand the wing rod unless it binds in the brass tube.

Installing the wing activation cam –Use the Dubro 2-56 swivel ball links with the cams.  Use the ball and cup links on the servo arm.

With all of the prep work done you are ready to mount the cam into the fuselage.  Place the 3/32” (approximately 2” long) piano wire into the hole that runs through the black spacer.  Slide one of the black Delrin cams onto the shaft.  Next slide two 1/8” wheel collars onto the shaft followed by the remaining cam.  Slide the shaft until it is through the second black spacer and flush with the outside of the fuselage side.  Slide a wheel collar against the cams and secure with a setscrew.  Tighten the setscrew so that it makes a mark on the shaft.  Use the setscrew for this, NOT the cap head screw.  You’ll use this on the wing drive pin.

Now, mark the shaft that protrudes from the fuselage side with a marker.  You will be cutting the shaft so that it is flush on both sides of the fuselage.   Later you will remove everything that you just installed and file flat spots on the shaft where the setscrews left their mark.  

After painting your fuselage you will reinstall everything.  As an added precaution, I’d suggest using Locktite on the setscrews.

Locating the drive pins in the wing – There are two 3/32” pieces of piano wire in your parts bag.  These will be used for the wing mounted drive pins.

Install the wing rod and slide one wing half onto the wing rod.  With the black Delrin cam still installed you should be able to see it through the side of the unpainted fuselage.  Note where the slot is on the cam.  With your wing close to the side of the fuselage you should be able to line up the wing so that you can mark the wing root where the wing drive pin needs to be installed.  The mark should be located in the middle of the control cams’ slot.

Remove the wing and make sure the reference mark you just made is centered on the wing root rib. This is where you will drill a 3/32”” hole to receive the drive pin. You not only want to drill through the root rib but you also want to hit the sub rib, which is about 3/4” deep into the wing.  Epoxy the piano wire drive pin in place.

Now you will mark the fuselage for the crescent shaped slot that the drive pin will ride in.  Slide the wing back onto the wing rod.  Move the wing close to the side of the fuselage so that the drive pin actually hits the side of the fuselage.  Rotate the wing up and down to scribe a line where you will cut the slot.  This should scratch an arc shape on the side of the fuselage.  Remember, you want a slot with a total overall length of between .75 and .80.

Remove the wing.  Now, drill 3/32” holes along the scribed line.  The crescent shaped slot.  You can fine-tune this later in case it needs to be slightly enlarged.  Use a sharp number 11 blade to trim the slot and smooth the sides.  A small file will also do a nice job here.

Install the wing so that the drive pin goes through the side of the fuselage and through the slot in the drive cam.  Slide a 3/32” wheel collar over the shaft and mark the end as it comes out the wheel collar.  Cut the shaft to the correct final length.  File a flat spot on the shaft where the CAP HEAD SCREW  will contact it.  This wheel collar will be used to lock the wing in place.  The cap head screw makes it easier to tighten at the slope.

Servo Mounts: The plans show the location of the servo mounts too far forward.  Position them so that they are just ahead of the wing control cam (bellcrank) by 1/16th to 1/8”.  Tap the holes with a 6/32 tap.  Install your servo on one of the aluminum servo mount.  Place the mount in the fuselage in the position that you plan to mount it.  You want the bottom of the servo to just be off the bottom of the fuselage floor by about 1/16” – 1/8”.  Hold the servo in place with your hand and trace the outline of the servo mount on the outside of the fuselage with a pencil.  This will allow you to line it up in the right spot when you glue it in place.

Remove the servo from the mount.  Rough up the backside of the servo mount to give the epoxy some tooth.  Use 30 minute or longer Epoxy to bond one mount in place.  After it has cured simply line up the other servo mount directly across from the one you just installed and bond it to the fuselage side.

Radio Gear:  Any suitable RX.  I especially like the Hitec Electron 6 and the Berg postage stamp RX.  The Berg is a perfect choice due to its’ small size and weight and its’ rock solid performance.  We love these little gems.  

Servos:  The Shrike servo mounts were specifically designed around the Hitec 225MG servo.  If you don’t mind spending a bit more the Hitec digital servo that is the same size would be an excellent choice.  The model is HS 5245MG.  Torque for this servo is 61 ounces (71 ounces with 5 cell pack) vs 54 (67 ounces with 5 cell pack) ounces for the HS 225MG, both running on a 4-cell pack.

Battery Pack:  The Shrike fuselage doesn’t provide much room for radio gear but a great deal depends upon what RX you select.  Therefore choose your receiver and then find any pack that will fit.  The JR 600 mAh flat pack works nicely.  You can lay it flat in the fuselage and place your RX right on top of it.  Some folks are running 5 cell packs for the extra torque it provides.  If you do use a 5-cell pack you most likely will not need nose weight so it is a double win.  More torque and no dead weight.  Another battery option is a four cell 1100 Mah Nmh pack.  Check out this site:  http://www.robotcombat.com/marketplace_battlepack_build.html 

Set up details –  A good starting point for the CG location is in the middle of the wing rod but each pilot will adjust the precise spot that they feel suites the flying style.  Once you get the feel of the Shrike you can move the CG back in SMALL increments to suite your own personal taste.

Wing alignment: The trailing edge of the wing should be centered on the fuselage side.  If you sight down the side of the fuselage you should see that the TE of the wing and the tail fins line up.  Once you have your trims dialed in, I suggest making a mark on the side of your fuselage where the TE should be.

Pitcherons seem to run backwards – or some folks think they do.  When making a right turn the leading edge of the right wing goes down. 

When you pull up stick, the leading edge of the wing will move up and the TE comes down.  As long as your plane responds in this way your set up will be correct.

Setting the throws – This is just a starting point.  Elevator – start at 0.30 up and 0.30 down.  Aileron start at 0.25 up and 0.25 down.  After you have flown your first flight you will be able to dial in the settings that work best for your Shrike.  You may want more movement on both the elevator and aileron functions but try these to begin with.

A word of caution - If you are racing with your Shrike you need to be aware of stick movement in the turns.  You’ll be pulling elevator in the turn but if you should also accidentally mix in too much aileron you could have your hands full.  A word to the wise…..don’t get sloppy with the sticks if you are racing.  Smoooooooth is the mantra of the winning pilots.

Painting your fuselage: Krylon is probably the most often used paint for slope pilots but it is not very durable.  My favorite paint was the old K&B Epoxy.  The primer was the best I have ever used.  Unfortunately this paint is no longer available from K&B but I just found a source for an epoxy primer that is almost an exact match for the old K&B product.  There are also colors available.  Check out Klass Kote paints at:  www.klasskote.com.  I’ve also had good luck with Rust-Oleum primer and their Metallic paint.

I hope you enjoy building and flying your new Shrike.
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