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DESIGN, ILLUSTRATIONS AND INSTRUCTIONS BY:



TERRY DENCH

�GENERAL COMMENTS



The GIANT SCALE version of the popular SU-DO-KHOI profile fun fly plane is the easiest flying and most aerobatic IMAA legal giant you will ever experience. The design and construction is different but fast and easy to build.



This is a large model that can be flown in a small area. Take offs are very short and landings can be very slow. In fact this model has hovered to a tail wheel landing repeatedly. Loops are the smallest of any giant model and rolls are fast and true. Knife edge flight and loops are not a problem. How about a climbing inverted flat spin? No problem. Stall turns will amaze you. Slow flight is so slow you wonder what keeps the plane from falling! Anything the .40 sized SU-DO-KHOI can do, the GIANT can do and do it better.



Any motor from a mild 1.20 2 cycle up to a 35CC gasoline engine may be used. A standard 4ch. radio with 8 servos will work, but a 5ch. radio with mixing best suits this giant. A 1400 - 1800 mah receiver battery is required.



The construction sequence must be followed. You first build the fuse, then the wing panels, the stab and finally all control surfaces. If you elect to change this sequence, your wings will not fit the fuse.



As with any model construction project, the builders’ personal preferences play a large part in the completion stages. I’ll tell you how I did it, you may want alter my methods, that’s fine. Just be sure you have read ahead several steps to avoid any problems.



No special tools are needed, but a LARGE warp free building surface is a must. A long “T” bar sander will make truing the fuse structure easier and a good squaring tool is a must.



Please read a few steps ahead when constructing this model. It will help you understand the construction flow. Refer to the plans and illustrations frequently for clarification of confusing steps. Several test models were built by modelers of varying skill levels without any written instructions and all were successful. You have instructions !! This should not be your first model by any stretch of imagination. 





























CONSTRUCTION



FUSE



You are going to make one big egg crate!! Keep you cuts accurate and the joints tight.



If you are using a gasoline engine, refer to the plans for the needed modifications.



Begin by constructing the motor mount, landing gear, wing mount assembly. Refer to figure #1. This is the most tedious step in the entire construction process.



The 7/8" dowel rods in your kit may vary slightly in diameter. The pre-drilled holes in the plywood pieces are correct. If there is too much slop, wrap a piece of masking tap around the dowels for a snug but not tight fit.



Place everything together with out any glue. Do this dry fit to make sure you understand how these pieces sandwich together and to adjust the hardwood motor mount beam spacing for your motor. If your motor has a narrow crankcase, move the lower hardwood beam up to match. Also plan your throttle linkage now. The linkage must cross the fuse and drop down, look at the plans. You may accomplish this with a long drill bit, we prefer to “trench” the balsa parts to suit during the glue-up. When you are satisfied begin glueing. You should use a 30 minute epoxy for this assembly. You need the time to adjust all pieces for an totally square unit. Use the 5" pieces of  7/8" dowel rod to align the assembly. Don’t glue them in, just use them for alignment!!



Prepare the upper and lower crutches from 1/8 x 2 x 36 balsa. Refer to figure #2 for clarification and the plans for the templet. In this step, things are a little floppy and flimsy. Glue the crutches to the motor mount assembly. Temporarily use a piece of center lined 1/8 x 2 balsa at the rear of the structure to help space the rear up from the table.



Place the short dowel rods in the motor mount assembly and in the rear wing rod plates. Now place the #1 wing rib over the rods. Look at the rib carefully, the rods holes are located above the rib center line. This will set the spacing of the rear rod plates. Get everything straight and square. When satisfied glue the rear plates to the upper and lower crutches. Remove the rib and dowels and set them aside.



Use 1/8 x 2 balsa strip stock to make the trussing from the rear wing rod plates to the tail post. Don’t bother trimming these pieces to conform to the crutch taper until all are glued in. Refer to figure #3. When done, use a stiff straight edge and an xacto knife to trim the pieces to match the crutch taper. Touch up the trussing with a “T” bar sander. The idea here is to have as much contact with the fuse sheeting as possible. Just try not to get any low spots in the framework.



Now you have the core of the fuse done. Next you will create the top and bottom shape of the fuse by using the same method. Add the 1/8 ply tail wheel mount at your discretion during this step. Use the 3/8 x 2 x 20 balsa for the canopy top. This material will let you do some rounding of the canopy, after sheeting, for a better appearance.



Refer to figure #4. This is what you should now have. You are no doubt wondering what in the world have I stepped in? Have faith, the hard part is done.



Make the vertical fin next. (You may also want make the rudder at this time. Constructing both components at the same time aids in a better fit of the rudder to the fin).



In this step you sheet the right side of the fuse. Refer to figure #6 for the sheeting layout. Make up the entire right side sheeting before attempting to attach it to the fuse structure. Remove the 1/8 x 2 center lined temporary brace from the rear of the fuse. Place the fuse structure on the sheeting and check for a decent amount of contact between the truss work and sheeting. Touch up any high spots on the truss work. When satisfied use CA glue and wick it around the framework. Get good contact with everything. You will have to rock the rear of the fuse down against the sheeting to make this work.



Refer to figure #5 for this step. Now is the time to install the pull-pull control system. This is every easy, don’t make it hard. Alignment of the cable guide tubes is not critical. They do not have to be perfectly straight. Take a moment and look at the fuse side view, your servos and the guide tubes. Poke, pierce or drill holes through the truss work for the tubes in a fairly direct line from your anticipated servo locations to the exit points in the sheeting. The exit points are not critical but you do need to get them in the general area. Feed all tubes through the framework and pull the three tubes for the right side through the sheeting about 2". Spot glue the tubes in several locations.



Read this entire section before glueing anything else. Left side sheeting is next. Slow CA works well for this step. This side gets sheeted one sheet at a time. Begin sheeting by sheeting the area above the top crutch. Refer to figure #6. Make holes in the sheeting for the pull-pull tubes and feed the tubes through the sheets as you go. It’s almost impossible to sheet one board at a time, over open spaces, and have the edges meet flush. Not to worry, refer to figure #7. Glue a board in place, then glue a piece of scrap under the edge to form a small ledge for the next sheet. ‘Nuff said. Remove the balsa sheeting where the landing gear will mount.



Cut and fit your servo rails to suit your servos. You will need to use arms rather than wheels on the servos. Looking at the plans, the second servo from the top (elevator servo #2) must be elevated to prevent a clash. You only have a 2" deep cavity to work with so plan your servo installation accordingly. Edge the equipment compartment with 1/8 x ½ spruce and trim a piece of 1/8 lite ply to size for the hatch. Make a hole in the hatch and on the right side of the fuse for your aileron servo leads. The holes must be in the area that the wing root will cover.



Sand and shape the fuse then install the vertical fin. The fin tail post slides between the fuse side sheeting. Any gaps should be filled with glue. You may want to offset the front of the fin about 3/32 to 1/8" to the left. If  you don’t know what this does, don’t do it. (It will reduce the amount of right thrust needed in the engine and it helps counter the effects of left torque).

You now have a very strong fuse with very little weight



WING



Wing construction is very straight forward. Both wing panels should be constructed side by side with the wing dowel rods in place. This will help insure the wing panels will correctly align when finished. Don’t glue anything until so instructed. Almost the entire structure is assembled dry then thin or medium CA is used on the joints.



You need a BIG work table for this wing. The wing is constructed up side down.



Remember the comments concerning the dowel rod diameter? Well, the fit of the dowels to the wing tubes is not as critical as the fit in the fuse. In fact, some slop is desirable! If they fit too tight, you will never get the wing panels on and off your plane!



Insert the 7/8" dowel rod in each of the wing tubes to test the fit. If a tube is slightly out of round, rolling it with the rod in place on a hard surface will correct this.



Cover the plans with waxed paper and layout the main spars on the plans. The spars are not long enough, you must splice on some short pieces to make the length. The splices are outboard. The panels are constructed upside down. You will be looking at the bottom of the wing as you build it. Look at the balsa ribs. There is no top or bottom, they are symmetrical. The lite ply ribs are also symmetrical but the holes for the wing rod tubes are in different locations on each rib. These holes will be closer to the table top when positioned correctly. Place ribs 1, 2, 3, and 4 on the spar and slide the paper rod tube in place. If it does not slide through all ribs, one or more ribs are upside down.



Remove the rod tubes. Use the very short pieces of dowel rod to plug the outboard ends of each tube. Secure these plugs with you choice of glue. Warning!! If you do not securely plug the ends of these tubes you will loose your model. I speak from experience. ‘Nuff said.



Set all ribs for one panel in place on the spar with the PLUGGED tubes in the ribs. Add the notched trailing edge. Look at the notched T.E. the notches are cut to a slight angle to compensate for the T.E. sweep. The rib notches may be some what wide for the ribs, just use some baking soda and CA to take up any slack. Slide the short dowels (the same ones used in the motor mount assembly step) in the tubes a few inches. Now set the other wing panel spar, ribs, T.E. and PLUGGED tubes in place so the dowel is also in these tubes. Sight along the spars and ensure they make a straight line. (With notched leading and trailing edges, you do not need full sized drawings of both wing panels.) Look at he notched leading edge. Again the notches are at a slight angle to compensate for the sweep. Add the notched leading edges. Add the remaining spars.



Check everything for fit and square. Ensure all ribs are at 90 degrees to your building surface.



Ready, set, GLUE!! Thin CA works best for almost all of the joints. Use a medium or thick CA to secure the rod tubes.



Use 3/32 x 4 x 42 balsa and sheet one side of the trailing edge on each panel (you can’t sheet the other side yet ‘cause it’s against the building table!).



Edge glue two sheets of 3/32 x 4 x 42 balsa to form a sheet 8 x 42. This makes the leading edge sheeting for one side of one wing panel. Sand what will be the outside of the sheet now. Glue it in place and trim the excess. Get some more sheeting and sheet the center section covering all lite ply ribs (Read the next paragraph for an alternate method). You were curious what that huge pile of  3/32 boards was for in the beginning, now you are finding out!!



You may want to join the wing panels to the fuse before sheeting the center section. This will aide in obtaining a better fit between the wing and fuse. If you sheet the center section in this manner, you may add some scrap material to the rear of the wing root for a better fit. The fuse begins tapering at this point and a small gap may develop.



Cap strip all remaining exposed ribs with 3/32 x ½ balsa.



Turn the panels over at this point. You no longer need the short dowels.



Sheet the remaining trailing edges.



Drill ½" holes in the root ribs at the eye hook locations. Refer to figure #8. Glue the 1/4" ply blocks inside the root ribs covering these holes. This recessing provides 1/4" more tension on the rubber bands holding the panels in place. Subtle but effective.



Add the shear webbing.



Glue on remaining sheeting and cap strips.



Now add the 3/8" balsa leading edge facing and sand to shape.



Glue wing tip and 1/4" balsa bracing in place.



Wick some thin CA glue on the ends of the wing tubes at the root to increase durability.



Study the plans concerning the servo locations and installation. The idea here is to have a short push rod that acts at 90 degrees to the aileron hinge line. Install and brace the servo rails. Create a balsa box for each servo and sand flush to the level of the sheeting and cap strips. You may want to make some sort of wire harness routing tube. Your call. We don’t.



AILERONS

Cut the strip stock to length and glue in place. Do no omit the 1/4" gussets. Bevel the leading edge of each aileron 30 - 40 degrees. Round over the trailing edge.



HORIZONTAL STAB / ELEVATORS



There is nothing special here, just a few laminations and cutting some strip stock to length. You may want to add some hardwood blocks for tail brace wires. Don’t, the wire braces are not needed. Just construct the stab according to the plans. Do no omit the 1/4" gussets. Bevel the elevator leading edges 45 degrees. Round over the stab leading edge and the elevator trailing edges.



RUDDER



You mean you didn’t construct this earlier? Ok, do it now. Here again, there is nothing special, just cut strip stock to length and glue in place. Do no omit the 1/4" gussets. Bevel the rudder hinge line / leading edge 45 degrees. Round over all remaining edges.



FINISHING UP



Sand everything smooth. The fuse edges are only “eased” over except in the canopy area. This section can get more rounding for appearances sake.



Drill holes in the motor mounts for your engine. A drill press is nice for this but required.



Drill ½" holes through the fuse at the eye hook locations.



Drill three holes in the landing gear for the mounting bolts. You should drill these slightly larger than the diameter of the blots. Place one gear on the fuse, mark and drill the two upper holes, install the gear and two bolts, then drill through the gear and fuse for the remaining bolt.



Cover everything with your favorite heat shrinkable covering. On the ailerons and stab, make sure your iron the covering so it sticks to all parts.



Remove the covering from the center of the stab in the area covered by the fuse. To do this, slide the stab in place, center and square it to the fuse. Measure from each rear tip to the center of the fuse nose. Make these measurements equal. Now mark the stab covering, top and bottom. Remove the stab and trim away the covering.



Install the wing panels. Refer to figure #8 for info on the rubber bands. Now reinstall the stab and get it squared again. Make sure it is parallel to the wing. Shim it if needed. When satisfied, wick some CA into the stab / fuse joint and let cure. Remove the wing panels.



Install all control surfaces with CA hinges at this time. Use thin CA on the top and bottom of each hinge.



CONTROL LINKAGES



Install all control horns. The elevator and rudder horns are mounted on each side of the control surface using bolts that pass through each pair of horns and are secured with 2-56 nuts.



Now the fun begins. Let’s do the elevators first. Cut the pull-pull cable into six equal lengths. Thread a cable through an upper elevator tube from the rear to a servo. At the servo, pass the cable through a crimping sleeve then through the outer servo arm hole and back through the crimping sleeve (removing the arm from the servo makes this easier). You want to make a loop long enough that will allow the arm to rotate without hanging up on the cable. Use a pair of common pliers and crimp the sleeve. The jaws of the pliers should be at 90 degrees to the sleeve when crimping. Squeeze hard! Do the same thing again for the lower cable on the same elevator half. Reinstall the servo arm. Have your radio switch on and the servo centered.



Clamp the elevator half in a neutral position.



Screw a 2-56 nut all the way on an eye bolt then screw a kwik link on the eye bolt about half way. Attach the kwik link assembly to the upper elevator control horn. Pass the upper cable through a crimping sleeve, through the eye in the eye bolt and back through the sleeve. DO NOT CRIMP YET. Do the same thing for the lower cable on the same elevator half. Now pull on the loose ends of both cables at the same time drawing them snug. We are looking for a cable tension that results in a dull thud when plucked like a banjo string. A high twang belongs on stage at the Grand ‘Ole Opry, not in this plane. When satisfied, crimp the sleeves.



Remove the elevator clamp and make the final adjustments to neutral with the kwik links.



Do the same thing for the remaining tail surfaces.



MAIN LANDING GEAR



Drill holes in each gear for the 
axle
 shafts and install them. Bolt the gear to the fuse. Make 2 cross braces from the 3/32" music wire. Bend  loops at the ends of the wire, do not use heat, just bend the wire cold. Drill two holes in each gear leg, one high and one low. Stagger the holes front to rear so the wires do not make any contact where they cross. Bolt in place.



TAIL WHEEL



Bend the 1/8" wire as shown on the plans. Don’t forget to slide the wire into the mounting bracket before making the final bend. Again, bend the wire cold. Screw the bracket to the plywood plate on the fuse bottom. The upper portion of the wire should lay along the bottom of the rudder. Slide a piece of fuel tubing on the wire and run a screw through the tubing into the bottom of the rudder.



ENGINE



Bolt the motor in place with either no right thrust or about 2 - 3 degrees of right thrust. The lack of or the amount of right thrust is up to you and your flying style. Some right thrust may help you in vertical hovering.



FUEL TANK



If you are using a glow engine, the tank is rubber banded to the outside of the nose, against the crankcase of the motor. Use four eye hooks, one screwed in each motor mount and the other two get screwed in the plywood area above the landing gear. Place a piece of foam rubber between the tank and motor / fuse for vibration damping.



If you are using a gas engine, a Sullivan BT-16 tank can be place inside the fuse! Fuel draw will not be a problem.



WING PANELS



Spread the eye hooks open slightly and then screw them into the 1/4" ply blocks in the root ribs. Only two #64 rubber bands are needed to keep the wings on!! Make three loops in a band and hook to the eye hooks. When the wings are in place against the fuse the rubber bands MUST still have a small amount tension. And alternative method is to use some short springs. You have to experiment with that in getting the right length spring. Remember, there MUST be tension on the rubber bands or springs when the wings are in place against the fuse..



CONTROL THROWS



The elevators and ailerons both travel about 60 degrees, 30 degrees each way or about 2 ½" each way measured at the rear inboard edges. Rudder travel is simple, get all you can! Mixing plays a very important part in the maneuverability of this design. Set your radio to provide flap/aileron mixing then set for elevator and flap mixing. We use about 30 - 35% flap/elevator mixing. The flaps must go down when the elevators go up!





FLYING CHARACTERISTICS



The C.G. is not critical. Just balance the plane on or slightly to the rear of the main wing spar for the first few flights. We have flown the plane with balance point 1" ahead of the spar to 1" behind the spar.



Airspeeds are not high. The GIANT does move out respectively, but speed is not the issue, maneuverability is. Most flying is do with 1/3 to ½ throttle. Full throttle should be reserved for vertical flight.



Take offs can be very short, less than 20'. Very little rudder input is needed. Landings can be even shorter, zero feet! WE don’t recommend it but the GIANT is capable of hovering to a tail wheel landing with no roll out. It’s not recommended only because it’s rough on the tail wheel assembly! 



With the mixing activated, loops are the smallest, tightest of ANY model of this size, period. Enter the loop with low to moderate power and as the nose comes up, kick in more power and hold on. The GIANT will come around very quickly.



Rolling is a simple matter of just throwing the aileron stick over. The roll rate is fast and crisp. When the stick is released the roll will stop instantly. Point rolls are easy because of this trait.



Hammer head stall turns, climbing inverted flat spins , knife edges and knife edged loops are all possible with the GIANT. How about thermaling? The GIANT did it! During the testing stages a new motor, not broken yet broken in, died in the air. The plane was off  the end of the runway but too high to land. The pilot began a series of 360 degree turns to loose altitude but the plane was not descending! He completed about a dozen circles and actually gain some altitude in a small thermal.



Now for the best. IN YOUR FACE HOVERING. Picture this, the plane absolutely vertical, rock steady, the tail only inches above the ground and only very slight rudder/throttle inputs needed. Now full power and accelerate straight up. Sound impossible? You don’t believe it? Call us and get the video tape, we can prove what we say!













































































Limit of Liability

In the use of our products, our only obligation shall be to replace such quantity of the product proven to be defective. The user shall determine the suitability of the product for his or her intended use, and shall assume all risks and liability in connection therewith.








PART�SIZE�QUANT.�USE����
WOOD�������
BALSA�1/4 x 3 x 17-1/2�2�WING TIP ����
BALSA�1/4 X 2 X 24�1�WING TIP BRACING����
BALSA�1/4 X 1/2 X 36�4�COMMON STICK����
BALSA�3/8 X 2 X 38�2�WING LEADING EDGE����
BALSA�3/8 X 2 X 22�1�FUSE CANOPY TOP����
BALSA�3/32 X 2 X 36�4�FUSE SHEETING����
BALSA�1/4 X 17-7/16�2�STAB LEADING EDGE SUPPORT����
BALSA�3/8 X 1/2 X 38�2�NOTCHED TRAILING EDGE����
BALSA�1/2 X 1/2 X 36�3�COMMON STICK����
BALSA�1/4 X 2-1/4 X 3�3�MOTOR MOUNT FILLER����
BALSA�1/4 X 3 X 3-1/4�3�MOTOR MOUNT FILLER����
BALSA�3/32 X 4 X 24�4�WING RIB DIE CUTS (2 RIBS PER SHEET)����
BALSA�1/4 X 1-7/16 X 39�2�NOTCHED RIB L.E. FACE����
BALSA�1/4 X 4 X 4-5/8�2�STAB CENTER SUPPORT����
BALSA�3/4 X 6 TRIANGLE�1�FUSE NOSE����
BALSA�3/32 X 1/2 X 36�3�CAP STRIP����
BALSA�3/32 X 4 X 42�26�SHEETING����
BALSA�1/8 X 2 X 36�9�FUSE 
TRUSS
����
BALSA�1/8 X 3/8 X 36�1�COMMON STICK����
BALSA�1/4 X 3 X 7�2�MOTOR MOUNT FILLER����
BALSA�1/4 X 1 TRIANGLES�30�GUSSETS����
BALSA�3/8 X 1 X 10�1�FIN BASE / RUDDER BRACE����
BALSA�3/8 X 1/2 X 36�2�COMMON STICK����
BALSA�3/8 X 3 /8 X 36�
10
�COMMON STICK����
BALSA�1/4 X 3/8 X 36�5�COMMON STICK����
DOWEL�7/8 X 1�4�WING TUBE PLUG����
DOWEL�7/8 X 26�2�WING ROD����
DOWEL�7/8 X 5�2�FUSE SETUP ROD����
HARDWOOD�3/4 X 3/4 X 8�2�MOTOR MOUNT����
LITE PLY�1/8 X 5 X 12�1�FUSE RADIO HATCH����
LITE PLY�1/8 X 6 X 28�4�WING RIB DIE CUTS (2 RIBS PER SHEET)����
PLYWOOD�1/4 X 1-1/2 X 5�2�REAR WING SUPPORT����
PLYWOOD�1/4 X 5 X 7�2�MOTOR MOUNT����
PLYWOOD�3/16 X 3 X 7�1�MOTOR MOUNT����
PLYWOOD�1/8 X 2 X 4�1�TAIL WHEEL MOUNT����
PLYWOOD�1/4 X 3/4 X 1�4�EYE HOOK MOUNTS����
SPRUCE�1/8 X 1/2 X 36�2�FUSE RADIO HATCH RAIL / STAB T.E.����
SPRUCE�1/4 X 3/8 X 36�2�SERVO RAILS����
�������






HARDWARE�������
BOLT�2-56 X 3/4"�14�CONTROL SURFACE�PULL-PULL���
CABLE SWEDGES��12�CONTROL SURFACE�PULL-PULL���
CONTROL HORNS�T-STYLE�10�CONTROL SURFACE�DUBRO #�237��
HINGES�2 X 12�2�CONTROL SURFACE�DUBRO #�538��
KWIK LINKS�2-56�10�CONTROL SURFACE�PULL-PULL���
NUT�2-56�14�CONTROL SURFACE�PULL-PULL���
PULL - PULL CABLE�360"�1�CONTROL SURFACE�PULL-PULL���
PULL - PULL HOUSING�36"�6�CONTROL SURFACE�PULL-PULL���
PUSH RODS�2-56 X 12"�4�CONTROL SURFACE�PULL-PULL���
RIGGING COUPLERS�2-25 X 7/8�6�CONTROL SURFACE�PULL-PULL���
AXLE
�2 X 3/16�2�LANDING GEAR�DUBRO #�249��
BOLT�10-24 X 2-1/2�3�LANDING GEAR�MORRIS���
BOLT�4-40 X  1/2�4�LANDING GEAR�MORRIS���
MAIN WHEELS�4-1/2�2�LANDING GEAR�D.BROWN���
NUT�4-40 �4�LANDING GEAR�MORRIS���
NUT�10-24�3�LANDING GEAR�MORRIS���
T-6 ALUMINUM�1/8 X 3/4 X 2-1/2 X 13�2�LANDING GEAR�MORRIS���
TAIL WHEEL� 1-1/2�1�LANDING GEAR�D.BROWN���
TAIL WHEEL BRACKET�LARGE�1�LANDING GEAR�DUBRO #�377��
WHEEL COLLARS�1/8 �4�LANDING GEAR�DUBRO #�139��
WHEEL COLLARS�3/16�4�LANDING GEAR�DUBRO #�141��
MUSIC WIRE�3/32 X 12�2�MAIN GEAR BRACE�MORRIS���
TANK�16 OZ.�1�MOTOR�SUL. #�SO-12��
BLIND NUTS�8-32�4�MOTOR MOUNT�MORRIS���
BOLT�8-32 X 1-1/4�4�MOTOR MOUNT�MORRIS���
MUSIC WIRE�1/8 X 8�1�TAIL WHEEL�MORRIS���
CABLE�20"�1�THROTTLE�DUBRO #�165��
EYE HOOKS�3/8 X 3/4�4�WING�MORRIS���
WING TUBE HOUSING�1 X 13�4�WING�MORRIS���















�



�
�





�



�



