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THE COMBAT GREMLIN

(LIKE SEX – ONLY GOOD!)

.

This aircraft (?) was originally designed for the O.S. 25FP engine. This engine has now been discontinued in the UK, so alternatives must be used. It is up to the individual club to determine which engines should be allowed for contest flying, but suggestions are as follows:-

1. Any <.25 sized engine, with a SRP (UK, 2000) of less than £65.00. The engine should be used with the manufacturers original silencer. Or:-

2. Any engine currently permitted for Club 2000 pylon racing. Or:-

3. Any plain bearing .25 engine (limited choice nowadays)

WINGSPAN 48"

ROOT CHORD 12" (including LE & TE but NOT elevons)

TIP CHORD 9.5" (inc LE & TE but NOT ELEVONS)

AIRFOIL = NACA 0013 (i.e. a 13% symetrical foil)

Welcome to the Gremlin.

These instructions have been produced in a sequenced order to help you build this plane as quickly as possible. It takes about ten hours to complete one of these planes.

The Gremlin was originally conceived as a Streamer-Combat plane. It has proven to be very good for this purpose but has also proved to be a distinctly enjoyable and easy plane to fly.

The Gremlin holds level flight very well and has super stall characteristics. It will roll and loop with ease. Because of this many people are deviating from the original design concept and using them to just have fun in the air.

A word of warning though. If you are building this plane for Streamer-Combat please avoid putting too much effort into the finish of the model. Put a lot of work into a model and you will easily become attached to it. The Gremlins are designed to have disposable wings and should be expected to be damaged in combat.

True combat flyers will barely sand anything. Another aspect of this design is that it has also proven to be very tough and has had no problems in being bounced on the runway or dumped in the long grass.

The plane has no undercarriage and will need a hand-launch. With a 0.S.25 FP it will rise gently from a slightly upward, one-handed, launch. To land just cut your engine and glide onto the field.

To build a Gremlin you will need the following materials

a)
Two wing cores with spar and pod recesses cut/routed. Fuselage pod made from 2 ½”   (nominal) square PVC water pipe, cut to the dimensions shown in the drawings.

b)
One ¼ " x 5/8" x 48" balsa leading edge OR one ½" half round pine moulding 48" long. One 3/8" x ¼" x 48" trailing edge balsa spar.

Two 1 ¾ x ¼ inch tapered balsa trailing edges (36" long) for elevons and fin wedges. These can be manufactured from 1-1/2 trailing edge stock plus ¼ x ¼ strip. N.B. Completely flat ¼ balsa elevons work just as well!
c)
One 6" x ½” sq. hardwood rear wing bolt block. One 6" x ¾" x 1/2" hardwood main wing bolt block.

d)
4" x 1/8" x48" sheet balsa for fins and wingtips

e)
¼ inch plywood engine plate.

f)
(3) M6 nylon wing bolts 

g) M3 bolts and lock nuts

h) Two large elevator horns and two pushrods/connectors for elevons. (M3 preferred)

i)
CA hinges. (or you can just top hinge using the covering material)

j)
Approved engine, 4/6oz tank, filter, fuel line, 9x6 prop and spinner.

k)
Rx, nicad, 3 servos and switch. (Elevon capable transmitter, or servo-top mixer or materials for sliding tray).

I)
Throttle pushrod and Nyrod outer.

m)
Two 3" x 1/2" square hardwood servo bearers.

n)
Two 1/8" plywood wing braces, approximately 1" x 12" each.

o)
5-minute epoxy to join wing halves.

p)
(Optional) Finishing epoxy (thinned 50% with alcohol) for water and fuel risk areas.

q)
(Optional) 4" fibreglass cloth for underside landing area 

r)
Fibreglass or filament reinforced adhesive tape for wing "spars".

White glue for leading and trailing edge attachment.

BUILDING INSTRUCTIONS.

(Listed in sequence to shorten building time).

START WITH THE WING.

1. Cut the 1 ¾ " trailing edge stock to create elevons to match the wing halves size minus ¼ " each to allow control clearance at the centre. Keep the excess stock for use with the fins. NOTE: To prevent potential ‘flutter’ – I always taper the outboard 6” of the elevons down to one inch.

2.
Fit the leading and trailing edge stock to the wing with white wood glue. Scrape off excess before joining parts. If you have chosen the one-piece pine leading edge, delay gluing it on until after the wing is joined. Use masking tape to hold the pieces in place while the glue dries.

3.
Cut fin parts and assemble using CA on top of "cling film" to prevent them from sticking to your workbench. Add cross grain at tips to prevent warping.

4.
Fit spare aileron stock to the base of fin to give angle when fitted to fuselage pod Use the datum lines provided on the sketches to position the stock strips. This will give a truer fin line when they are attached to the pod. Ensure that you make a left and right hand fin. Optionally prepare 1/2" square plates of 1/16" plywood to use where the screw/bolt hole will be. Do not glue them on until later when you will know exactly when the holes will be. 

NOW TURN TO THE FUSELAGE POD.

The pod is made from an 18-½ inch length of (nominal) 2 ½“ square PVC drainpipe, cut as per drawings. The pod should be cut and marked to accept an OS25FP/other approved engine and three standard sized servos.

5.
Cut 1/4" ply engine plate to match sketch. Round off lower corners to fit snugly into fuselage pod. You may wish to add a 1/8" plywood plate under the fuselage if your mount breaks in the future for added support.

6.
Clamp in place with rear edges of engine cutouts aligned. Drill the rear two holes to accommodate M3 bolts. Bolt in place and remove clamp.

7.
Mark holes for engine and drill. Bolt on engine with M3 bolts and lock nuts. Only the rear two engine mounting bolts go through the fuselage and ply. Use washers where the lock nuts touch the ply or the fuselage.

8.
Install the fuel tank, (wrapped in 1/2" foam). Tape the RX and Nicad together and install behind the fuel tank. Do this temporarily to assist in determining the centre of gravity (CG).

9.
Mount the three servos on 1/2" rails and fit them closely behind the RX. Fix the ends of the rails with small servo screws through the fuselage sides.

NOW RETURN TO THE WING.

10. 
If you are using balsa leading edges, round them off to match the airfoil section and sand the ends flush with the foam.

11. Cut the two 1/8" plywood spars to pattern. You can use 3/16" or 3mm if you want for more strength. Check the fit on the fuselage before installing them, as it is easier now to fix any tight fits.

12.
Cut the two wing bolt blocks and tap the three holes with a M6 thread. You can use captive (blind) nuts if you prefer. The two front holes are 11/2" apart. (3/4" away from the centreline).

13.
Lay the wings upside down to join them. Ensure that the leading and trailing edges are the same height during this process. Insert both the spars into the pre-cut slots. Add the balsa spar fillers.

14.
Join the wing panels. Use 5-minute epoxy. When the glue has set you can plane off any excess ply. If you are using a one-piece pine leading edge, now is the time to glue it in place.

15.
With a very sharp knife, cut recesses in the foam to accommodate the wing bolt blocks. If you trace around the block with the knife, you can then remove the excess foam and have a nice snug fit.

16.
The wing bolt blocks are key to the strength of the wing and need to fit closely to the foam. Glue in the wing bolt blocks with 5-minute epoxy.

17.
Cut a hinge angle on the elevons and dry fit to the trailing edge (e.g. with masking tape). Leave a 1/2" gap between the inboard ends. Obviously you need to decide at this point whether you are using CA or film ‘top hinging’

18.
Place the fuselage in position. It should sit with the bottom line of the fuselage exactly in line with the centre line of the wing section. Remove any material that prevents this condition. Be sure you have fitted the muffler, prop, etc. Also position the fins with masking tape.

19.
Now try the CG. It MUST be between 1.6" to 2" back from the leading edge. If not, slide the pod backwards or forwards until this point is achieved. Mark the position of the wing bolts through the bottom of the wing. You may have to trim some material off the pod. Do not worry if the pod does not reach the rear of the wing. An inch here is not critical. A good rule of thumb "starting point" here is to position the rear of the prop hub approximately 6 3/4" from the leading edge. (Current experience shows 1.7" to be the best choice). Perform this step carefully since the CG is VERY important.

20.
Drill 6mm holes in the pod and fit to the wing.

21.
Refit the Nicad, radio, and servos.

22.
Line up the fins and drill the two retaining holes in each one. The bottom of the fin should rest on the wing itself and the rear of the fin should be just before the hinge line of the elevons.

23.
Fit the elevon horns and push wires.

24.
Use a wire pushrod to the engine. A 6" piece of Nyrod outer will prevent the wire from binding on the tank, etc. The throttle arm is best placed in the upright position.

25.
Recheck the CG. The plane must hang level with an empty fuel tank.

NOW COMPLETELY DISASSEMBLE THE GREMLIN. TIME TO FIT SPARS & COVER!

Warning! Never use normal CA or polyester resin on foam cores. These products will dissolve the foam!

1.
Run 2/3 lengths of fibreglass reinforced adhesive tape spanwise along the length of the wing at the high point of the airfoil. Do this all the way around, on both the top and bottom of the wing. Start and finish in the pre-cut pod area. This is very important and acts as a spar for the wing. Do not delete the tape. Tension the tape as it is fitted, If a bow is introduced, it can be corrected when tape is applied to the opposite side. You can seal the edges of this tape with some of the extra epoxy from the following steps.

2. (Optional) Apply a 4" bandage of Fiberglas to the bottom of the wing using epoxy. You can also continue this strip around the top of the wing if you desire.

3. Also (optional) paint a band of epoxy 6-8" out from the centre of the wing on the top. You can also use .6oz fibreglass here if you want.

4.
Use the same epoxy resin, but thinned 50% with alcohol, on all the wood parts to fuel proof them. Optionally you can cover them with scraps of heat shrink covering.

LEAVE TO DRY OVERNIGHT  - FINAL ASSEMBLY

1.
Fit the elevon hinges. Use CA hinges cut in half. Use 5 per elevon. Wick in some glue to secure. Optionally drill with a 1/16" bit and peg with round toothpicks. Use your own choice of hinges if you prefer.

2.
Fit the rear bolts of the engine plate. Use round headed bolts under the tank to give better clearance.

3.
Fit the tank 1/2" behind the engine wrapped and taped in foam.

4.
Fit engine and muffler, tubing and filter, etc. 

5.
Fit the pod to the wing with wing bolts.

6.
Plug in the servos, switch, and nicad. Wrap the nicad and RX in foam, tape together, and then wrap in "cling wrap" or a plastic bag and tape again with the switch taped to the rear of the bundle. (Mounting the switch on the fuselage may cause it to fail due to vibration) Tape the 6" piece of throttle Nyrod to the bundle to prevent it from moving.

7.
Insert whole assembly into the fuselage pod.

8.
Fit servo rails and servos into fuselage pod.

9.
Connect pushrods and set throws to 3/8" maximum deflection for each control (3/4" total for full elevator AND aileron combined). You can add more later if you need it! Initial trim has the top surface of the elevon level with the centreline of the wing.

Please note: For a flying wing, up is still up and down is still down

10.
Set throttle so that it can be closed from the transmitter. Very important for landings. Similarly, set the prop so that it freewheels to the horizontal position.

11.
Attach each fin with two servo screws.

12. Now all that is left to do is route the antenna. You can just have it hanging out of the back but it could swing forward and get in the prop. The best method is to tape the antenna across the wing.

CHECK THE CG ONE MORE TIME AND YOU ARE READY TO FLY

Well, maybe not. It is a very good idea to decorate the wing. If you use spray paints please test it first on the left over core beds, as many spray paints will dissolve the foam wing. You can cover the wing with a low-temp iron on film (e.g. Solarfilm) if you prefer. A thinned coat of BalsaLoc can help adhesion to the foam.

FLYING.

With the CG and throws set as specified, the plane is very easy to fly. Very much like and average sport plane.

To launch you hold the GREMLIN by the pod. Give it a firm push in a slightly upward direction at full throttle. It will leap away from your hand. If you fly mode-I, launch with the right hand. If you fly mode-2, launch with your left hand.

To land you should/must cut the throttle. Line up as normal, pull back the throttle trim; pull back the throttle stick at about 20' above the end of the field to kill the engine and just glide it in. If you over or under shoot, no matter, it does very well in long grass landings.

The GREMLIN has a fully symmetrical section and will fly equally as well either way up. Keep the tank centre line in line with the needle valve and the engine will not even notice which way up it is.

The plane can fly very slowly with very little tendency to stall. If you have the elevator portion of your elevons set too high you’ll be able to induce a spin or snap-roll at full throttle, It is best to "dial" this throw down until this condition cannot be induced. At full throttle and maximum up or down elevator you should get a very tight turn that is "mushing" slightly. This will make the GREMLIN stall free and an absolute delight to fly at all speeds.
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Note: This may not be 100% to scale. Assume 4 inch sheet and adjust dimensions as required
…
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Rules for Gremlin Combat

This is a one-design category for RC Combat. The plane will be the Combat Gremlin Flying Wing, and the Engine will be an OS 25 FP or accepted alternative. The Gremlin has been designed as a lightweight in-expensive plane that will break up in case of a mid-air minimising the hazard to pilots and spectators from falling debris.

The combat will consist of two planes at a time flying a predetermined number of rounds. Each plane will have a 20' streamer attached to a 20' string, with the idea being to cut your opponent’s streamer before they can cut yours.

The rules listed below call for a 3 minute round Experience has shown that 2-4 minute rounds are best due to the concentration level required of the pilots.

Specifications: The Gremlin is to have a minimum wingspan of 44" and a maximum span of 48". Wing construction will be as designed, no addition of Carbon Fibre or Metal to spars or leading edges.

The originally specified engine was a stock OS 25FP. If an equivalent engine is to be used, it must be from an approved list. The list to be designated by the individual club, but it is suggested that any <.25 cu.in. engine with a SRP of <£65.00 (UK, 2000) with it’s original silencer be allowed.

All planes will be inspected by the CD or CD appointed individuals prior to being flown in this event.

Rules of Engagement

1. Combat will consist of 2 planes at a time flying a 3 minute round. Combat will begin when the "Timing" judge calls "Engage", and ends when the command "Break" has been given.

2. There will be two (2) Judges per round of combat. One Judge will watch that the contestants stay in the "box" and will also be the timer. This judge will call "Engage" and "Break". The second Judge will be the "Cut" judge.

3. Removing all or any portion of your opponent’s streamer is a "Cut" and constitutes an imme​diate win.

4. The "Cut" judge will determine if a streamer was cut. If either pilot’s streamer deteriorates prior to "engage" being called, both pilots will land and will re-fly the match at the end of the round. Losing any portion of your streamer after "Engage" has been called will result in a loss for that round.  3B. In cases where no cut is made after 3 minutes, the contestant landing closest to a designated spot will be declared the winner of that round.

5. Landing for ANY reason during the 3 minutes after "Engage" has been called is an automatic loss for that round. (One re-start per round is allowed prior to "Engage" being called.)

6. In the case of a mid-air, the last Fuselage to reach the ground will be declared the winner. The “Cut” judge will determine this.

7. Contestants will be allowed 120 seconds to get airborne after they are called to fly. If they are not ready at that time they will be placed at the end of the queue. If they are still not able to get airborne, they will receive a loss for that round.

8. Streamers will be supplied by the CD. They will be crepe paper 20' long and approximately2" wide at the end of a 20' string.

9. All combat will take place in a designated box. Flying out of this box during combat will result in a warning. Repeated offences will be penalised by a loss for that round.

10. Contestants will be allowed only one (1) model per round, but may switch to an alternate model of their choice for following rounds. Alternate models must meet the specifications listed above.

11. The CD may, at his discretion, re-inspect any aircraft he suspects may have been rendered unsafe for flight during an earlier round. If the CD pronounces that aircraft as unsafe, it will not be used for later rounds. The pilot of the aircraft removed may make field repairs and re​submit the aircraft to the CD for inspection. The CD is obligated to inspect an aircraft resub​mitted for safety inspection as soon as the aircraft is presented to him. If it passes inspection, the airplane is immediately available for use. The judgement of the CD on safety matters can​not be protested.

12. Scoring will be two points for a "cut" as designated in 3A and a single point for a win due to spot landing closest (measured to the spinner) or for the opponent landing prior to the end of the round.

PAGE  
8
Contact – Jim Archer  jimarcher@cwcom.net

