BVR Kits 45” Tucano

Designed and produced by Nigel Hawes

www.bvrkits.com

This kit has been produced for the benefit of those who cannot source the correct grades of balsa recommended for this model, or perhaps don’t have the time or facility to build from plans. The dimensions of the parts in this kit may deviate slightly from those on the free RCME plan, but this will not affect either the build or the flight performance.
A full build sequence can be seen at www.bvrkits.com after clicking on the TORNADO page link. 

WING
The wing must be partially built first for positioning and alignment purposes with some of the fuselage components. Locate parts 1 to 5 and the four 3/8” x 1/8” spacing strips.

On a flat building board, assemble parts 1 to 3 (with the numbering of each panel visible from above) using the spacers as shown on the assembly diagram, if necessary “cleaning up” the edges to provide the most secure joint possible. Medium cyano is an ideal adhesive for this stage. Using a sanding block, sand the edge so that tip 4 will meet squarely & along its entire length.

The tips can either be attached with epoxy or cyano; if using cyano dampen the edge of panels 2 & 3 beforehand as this will allow the cyano to penetrate far better.

With the panels assembled, mark on the UPPER surface the profiling extent lines shown on the diagram. It may also help to draw a line along the leading and trailing edges showing the respective 3/16” and 1/8” limits which MUST NOT be exceeded as these are important for later stages.

Proceed to profile each panel firstly with a razor plane then with abrasive paper so that the panel ends up with a smooth aerofoil section like the example shown. DO NOT “round off” the leading and trailing edges at this stage! (IMPORTANT).

The construction will leave two slots in each panel for spars 5. Clean up the root mating surfaces so that the panels will meet squarely along their whole length, and check that each root has the same profile, making adjustments as necessary. Then join the two wing panels WITH EPOXY on a flat building board i.e. with no dihedral. ONLY when the epoxy is set should the two spars 5 be trimmed to the correct fit and glued in place with P.V.A. adhesive. NOTE: the taller part 5 goes to the front, and the shorter one goes to the rear, so that when the P.V.A. has set (leaving overnight is recommended) there is less trimming to do. This should be done with a Permagrit bar or sanding block until the spars are level with the natural contour of the upper wing surface.

No further work should be done to the wing until a later stage so put it somewhere safe!

FUSELAGE
This model has a rather unconventional fuselage arrangement, but the end product is both strong and accurate. Use Cyano throughout the build process except where instructed.

Locate floor 6 and outriggers 7 and make sure that the mating surfaces will provide a good joint, adjusting if necessary. On a flat board glue 7s to part 6 so that their rear edges are flush.

Chamfer the rear inner edges of fuselage sides 8 so they will meet squarely onto fin support 13 when pulled together. The two 8s can then be glued in place on floor panel 6, (making sure they are the right way up!) using formers 10 and 11 to keep them parallel. NOTE: only apply glue from the front as far back as the rearmost extent of the handgrip cutouts at this stage & ensure that the rear edges of 8s are flush with the floor panel.

Glue 10 & 11 in position. 10 stands on the front edge of 6, and 11 is positioned 205mm behind 10. Add the handgrip reinforcement piece 9 to floor 6 exactly between the cutouts in 7s, and pull the rear of the fuselage sides 8 onto fin support 13 to check alignment. When satisfied that 13 will be ABSOLUTELY central within 6 and also VERTICAL, secure with glue making sure that the unglued portion of 8s are still level with 6. Note that when pulled in, sides 8 WILL NO LONGER REACH THE BACK EDGE OF 13! When this arrangement is complete, trim and add fin centraliser 12 so that it will be a perfect fit 160mm from the back of the assembly, and run thin cyano along the unglued portion of the fuselage side to floor joint.

Locate sidepods 14 and cut suitable lengths of the 3/16” square stock to make up the tailplane support rails which should go above AND below the tailplane slot. The actual slot in the sidepod is cut slightly oversize to allow for a glue fillet, so the rails need to be positioned such that the tailplane is a good tight push-fit whilst remaining level. Leave a suitably sized gap in the lower rail 60mm from the rear edge where the elevator servo will be fitted, and mark this gap on the outer side. If desired, the elevator servo slots can also be cut out, saving a fiddly job later on.

Add sidepods 14, noting that they butt onto the OUTER EDGE of 7s, i.e. the lower edge of 14 will be in contact with your building board. At this stage, two 50mm lengths of 3/16” strip should be glued between 8s & 14s near the front, to maintain integrity whilst working on the rear of the model.

Glue the four long lengths of triangle stock in place at the rear inner corners of the sidepods 14. These will facilitate rounding of the rear end later.

Glue the rear upper deck 15s onto the top of 8s and 14s leaving a parallel 3/16” gap in the middle for the fin. Use the notch in fin centraliser 12 and the gap above fin support 13 as a guide. Glue a 90mm length of 3/16” square stock into the FRONT of this gap to determine fin assembly position later.

It is far easier to do the rear fuselage rounding at this stage, so working rearwards with a razor plane and abrasive paper progressively round the corners of the sidepods 14 into parts 15 and 7 on each side.

Rounding should commence both top and bottom from the start of 15, and as the rounding increases you should just begin to break through to the triangle stock at about the beginning of the tailplane slot, until at the rear the whole corner has a radius which leaves approximately 1/8” of the triangle stock visible. Use jetpipe mouldings as a shape guide.

Cut out the radio access hatch which originates immediately behind reinforcement piece 9 and is 150mm long for pusher version, and 250mm long for tractor version (to allow flight battery fitting). The hatch is secured using the ply tongue at the rear, and the two white plastic square hatch blocks and screws at the front. Strips of 3/16” square stock can also be glued on the inner faces of fuselage sides 8 as supports for the hatch along its length.

Make up the two tailplanes from the 2 large parts per side marked 19, and add the strip leading edges also marked 19. These are supplied longer than required and should be trimmed level with the tailplane trailing edge at the rear. Then trim the front, such that the tailplanes will be a perfect fit in their respective slots in sidepods 14 with their rear edges flush. When happy with the fit, round off leading edges.

WING AGAIN!
Temporarily fit the wing squarely and centrally, and mark the front extent on the edges of 8s and 14s, as well as marking the inboard aileron extents 5mm out from the sidepod edge. 

The front angle of 15s may not exactly match the trailing edges sweep; this doesn’t matter as parts 26 bridge this in any case. The wing should touch EACH 8 and 14! If it does not, use a sanding block to carefully level this area so it does.

With the wing held in place, slide the tailplanes into their slots and make sure they are level with the wing, making slight adjustments if necessary. When satisfied, they can be securely glued in place. Taper elevators 21 to 3/32 thickness at their trailing edges, and bevel the rotating edges to allow 10mm movement each way. Decide on your preferred hinge method but do not hinge permanently until covering is compete. Notch inner edges by 1/16” and fit the ply horns.

The wing can now be placed on a flat surface and the ailerons, which are 25mm wide and originate 5mm inboard of the join with tip 4, can be carefully cut out and their trailing edges rounded off. They must both be exactly the same length, which should be approx 400mm.

Chamfer the rotating edge of each aileron to allow 10mm movement each way and decide on your hinge method. Some prefer film or tape hinge, while others use either Mylar strip or flocked paper cyano hinge: all are acceptable provided they allow free movement. However, do not finalise the hinges until after covering. Notch inner edges and fit ply horns.

NOTE: DO NOT round off the wing leading edges yet!

AIR INTAKES
Cut three pieces of 3/16” square stock and line the bay in front of former 10 to provide support for the canopy floor 24. The side pieces should extend level with the sidepod extents. Trim air intake tops 16 so that they meet in the middle and making sure they leave these lining strips completely visible, glue them in place. It is normal for them to require “pulling down” slightly on to their union with sidepods 14. They will overhang at the front: this is intentional. Using a razor saw blade, cut them so that their fronts will continue the natural diagonal angle of the sidepod.

Pieces 17 can then be cut to length and chamfered at each end at the correct angles to sit squarely on to part 8 at the front and sidepod 14 at the rear, blending in with abrasive paper and lightweight filler if desired. The air intake is completed by adding part 18 and finally angling its front edge to that of the dog-leg in 14. All sharp edges should be rounded off to finish.

FRONT END
Cut the flat-edged triangle stock into four 6” lengths and four 2 3/4” lengths. Two of the shorter lengths should be glued in place in the bottom corners behind former 10 where parts 6 & 8 meet, the other two should line the top of this bay, immediately behind former 10.

The four longer lengths should be first chamfered at their rear slightly to allow “pulling in” of the nose onto the motor mounting disc, and then glued in place with the flat edges FACING each other on each part 8. If using a tractor configuration, and especially if it is an LRK type motor such as the AXI 2820/10, a piece of scrap 3/16” sheet glued between these flats will significantly increase the glue surface area and help avoid the motor mounting disc from suffering vibration-related detachment in flight. The TORNADO 3630 is undoubtedly the best motor for this model.

If you are building your TORNADO for pusher motors such as the 2815 / 2900s, dampen and pull the fuselage sides in and add the circular 60mm disc using epoxy: equal amounts of the disc should extend above and below the fuselage sides 8 when positioned correctly.  

However, if building the tractor option, carefully sand the front fuselage edges so that when attached the motor disc will give 3 degrees of RIGHT-HAND SIDETHRUST but no downthrust. When satisfied it should be glued on firmly with a generous dowsing of epoxy. 

Trim to length and add lower floor 22, and when set shape the lower half of the fuselage progressively to the rounded disc. During this process you will break through the triangle stock a couple of inches behind the disc, this is normal and intentional.

For tractor version, dummy fit the motor. If using a conventional Brushless motor such as the Tornado 3630, it should be supported at the rear end of the can using some scrap 3/8” balsa across lower floor 22 to avoid heavy landings from compromising the motor mounting disc – these motors have a lot of momentum!

Glue upper deck 23 in place, noting that the gap between the rear of this part and former 10 gives motor access. Alternatively a large hole can be cut in former 10 and the motor “dangled” into place by its wires. Trim canopy floor 24 with two notches at the rear so it will slide snugly in between parts 16, and fit square with 23 at the front.

Starting just in front of the air intake tops 16, begin to shape the nose until it is nicely rounded at the front disc but with a “flat” left for the canopy. Part of canopy floor 24 will be affected if this has been done correctly, and it is normal and intentional to break through the triangle stock near the disc. However, make sure that the area of 24 which will be occupied by the canopy remains completely flat.

WING FAIRINGS AND GUSSETS
After giving the whole fuselage structure a light sanding to remove any unwanted marks such as part numbers, the wing can now be firmly glued in place between 15s and 16s. Glue the wing gussets 25 from the leading edge to the air intake so that they are attached 1/16” below the top surface of 16s. If the wing has been profiled correctly, there should be a 1/16” step between the rear of wing and 15s, and similarly a 1/16” step at the front of the wing and 16s. Trim wing fairings 26 to fit exactly into this recess, and so that their edges continue the line from the rear of 16s to the front of 15s. Then add the upper wing sweep fairings 27 which should completely cover gussets 25. This whole arrangement should now be sanded, blending parts 16, 26, 27 and 15 in with each other, using a little lightweight filler if necessary.

Don’t forget to fit the lower 27s also! 

The diagonal portion where the 27s sandwich gusset 25 can now be sanded to a rounded leading edge profile, and the rest of the wing leading edge can now be similarly rounded off.

FIN & TURTLE DECK
Assemble the fin from all six parts marked 20, rounding off all leading edges. The crossgrain piece not only adds scale detail but also helps to avoid warping of the large surface. 
If desired, mark and cut out the rudder, shave 1/16” off one end for clearance, and bevel the rotating edge to allow 25mm movement each way. Decide on your hinge method but do not permanently hinge in place until after covering. Cut a small slot in the rudder and glue the ply horn in place.

Push the fin assembly 20 down the gap left between part 15s into fin centraliser 12 and on top of fin support 13, sliding it as far forward as this spacer will allow. Making sure that the fin is ABSOLUTELY vertical, glue it firmly in place.

Cut the moulded turtle deck to an exact fit over 26s noting the rear slot that is cut to allow it to slide over assembly 20. Glue former 28 into the foremost extent, and strips of 3/16” square stock on the inner edge of the moulding to increase adhesive area. When satisfied with the fit, glue the turtle deck in place.

CANOPY AND FINAL DETAIL
Cut the canopy so that it fits entirely on to part 24, and that the rear end, with former 29 fitted, will match the rear deck seamlessly. It is highly recommended that pilots are fitted; lightweight pilots and cockpit interiors for this model are expressly available from VORTEX on 01162 207080.

When completed to your requirements, glue the canopy with interior firmly on to part 24. Clear Canopy Glue or epoxy is probably the best choice of adhesives for this.

For tractor version, trim the jetpipe mouldings which can be taped or glued in place. Scrap pieces of soft 1/8” crossgrain balsa glued around the rear circumference of the jetpipe mouldings will significantly increase the adhesion area if you decide to glue them on permanently, dampening them will help achieve the curvature. When dry sand any excess off the rear face, these strips will increase the adhesive area for glueing on to the back of the model to finish it off. DON’T FORGET to cut out the rear circle to allow airflow through the model and thus reduce drag!

NOTE: If making the pusher version, epoxy the 4 motor mounting dowels in place first and do not glue in place until AFTER motors have been attached to them!
SETTING UP AND INSTALLATION
Using the z-bend pushrods and adjustable nipple links as a length guide, make cutouts and fit the two aileron servos. These can either be glued permanently in place with hot-melt glue (recommended) but if you wish to have them detachable, inset small ply squares into the balsa to support the servo screws. GWS NAROMAX BB 12g servos were used on the prototypes and found to be ideal.

Before fitting each servo, poke a hole in the side of inner fuselage 8 visible through the servo cut-out for the lead to pass into the radio bay, ensuring that they will be accessible through the underside hatch made earlier.

Similarly fit the two elevator servos using the marks made earlier to identify the gap in the tailplane support rail. You will either need a Y-lead for normal operation, or two extension leads if you intend to use computer aileron / taileron mixing. Run these leads through holes in 8 to reach the RX. The RX can simply be secured to the bottom of 15s with Velcro.

Obviously the power set-up is completely different for tractor and pusher options, but the principle is the same in that the ESC or ESCs are positioned in the sidepod so that they can benefit from cooling airflow and therefore work more efficiently.

PUSHER CONFIGURATION
For pusher versions, the battery is held in the compartment beneath the hatch, and if fore or aft movement is necessary to achieve the C of G, part of former 10 or 11 can be cut away.

The best method of security is probably a Velcro strap system, but this is down to individual choice, as long as the flight battery is completely secure!

Generally Brushless motors require an ESC each so you will need to make a “Y” lead to supply power to both ESCs and position them in the ducts using Velcro.

Opinions vary as to whether the battery-to-ESC wires or ESC-to-motor wires should be extended for such long distance cable runs: check with the individual ESC and motor manufacturers for this information first.

For lower powered brushed pusher set-ups, simply make a Y junction for the motor wires.

BEC is again optional but if using rudder as well, there will be FIVE servos to run: the use of a separate RX battery or independent BEC unit such as the S-BEC is therefore HIGHLY recommended.

TRACTOR CONFIGURATION
For tractor versions, make a flight battery box from 3/16” sheet 30 allowing fore and aft movement to achieve C of G. Once again, battery security is particularly important and a Velcro strap arrangement is probably the best method. Access is gained by removing the 250mm lower hatch.

The ESC is positioned in one of the ducts, with battery and motor leads passing through holes made in 8s. On such a long cable run it is important to contact the ESC manufacturer to establish whether the battery-to-ESC or ESC-to-motor leads should be extended. Again, a separate lightweight RX battery or independent BEC unit such as the S-BEC is highly recommended.

FLYING
With the Centre of Gravity in the correct position and a full range and radio operation check carried out, your Tornado should be launched initially by a colleague overhead, straight and level into wind.

Whether pusher or puller configuration, it should have plenty of power with the recommended set-ups, and should need minimal trimming if assembled accurately.

In either case an all-up weight of 3lbs 6oz to 3lbs 10oz is normal, depending on motor choice and cell count. Make sure the battery is EXTREMELY well secured!

Once trimmed your Tornado will fly rock solid and smooth, and look just right in the sky. It has not been designed to be FAST, moreover to cover the sky in a similar manner to the fullsize aircraft. Remember that at approx 1/12th scale, a 50mph pass is the equivalent to a 600mph pass!

The Tornado will do most jet-like aerobatic manoeuvres but will not flick-roll as it is so stable. Indeed even a relative beginner could fly this model under supervision as it so predictable and smooth.

Landings can be approached with the nose raised in scale fashion with NO risk of a tip-stall, if you come in too slow the rate of descent will simply increase.

CONTACT
Please don’t hesitate to contact BVR KITS if you need any further information. Nigel Hawes is always delighted to talk to customers and fellow enthusiasts alike, and has a world-wide reputation for not only some of the finest Electric model designs, but also for delivering 100% customer care. 

BVR KITS can be contacted either by telephone on 01228 560100 or 07770 832923 or by E-mail at:

mustprang@ukonline.co.uk
 Or: 
flyelectric@bvrkits.fsnet.co.uk 
The website address is www.bvrkits.com and features other fantastic models in the BVR KITS range.
We hope you are nothing less than delighted with both the build and flight enjoyment of your Tornado!
