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33% Scale Cessna L-19 “Bird Dog” ~ Design and Kit by Peter Goldsmith 

Build Manual by Jim Dolly 

 

The prototype (built by Peter Goldsmith) and first production kit (built by Jim Dolly) were 

constructed using a combination of products from ZAP and Deluxe Materials (available at your 

local hobby shop and from Horizon Hobby). The primary adhesive used was Deluxe Materials 

Aliphatic Resin. Deluxe Materials Speed Bond was used for application of 1/32” sheeting (using 

hot iron technique). ZAP CA and Epoxy products were used where instant bonds and strong 

bonds were needed. 

It is very helpful to have a flat level work surface that is about two feet wide and eight feet long. 

It is also helpful to have a sheet of material to cover the work surface that allows pins to be 

used to holds parts in place. Either Homasote Sound Board or drywall (available at most Lowe’s 

or Home Depot stores) make an excellent building surface. Neither is overly expensive and both 

can be replaced as needed thus saving damage to the top of your workbench surface. 

Wings, Stabs, and Fin are fitted to the fuselage in the finishing stages of their respective builds; 

therefore, construction will begin with the fuselage. 

 Fuselage 

Using the plan as 

a reference, 

locate all the 

fuselage parts. As 

they are removed 

from their carrier 

sheets, lightly 

sand of any 

“nubs” or rough 

edges. Hint: 

organizing the 

parts will help 

later as parts are 

assembled. Note 

the “Bulkhead 

Template” part. 
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To simplify construction, the fuselage is 

constructed in top and bottom sections. 

Basically, a ¼” (6mm) thick plywood “crutch” 

forms the division line between the top and 

bottom sections. 

Draw a straight centerline reference of your 

work surface. Locate the ¼” crutch parts and 

center them around the centerline reference 

line on you worksurface. Once sure of the 

orientation and placement of all the crutch 

parts, glue them together and again center 

them around your centerline reference line. 

Use pins to keep parts from shifting. 

Mark the center of the aft fuselage bulkheads 

and use this mark to align with the centerline 

drawn on your workbench surface. 

As you add the bulkheads to the crutch, use the 

“Bulkhead Template” to set the proper angle of 

these to the crutch. Note that the bulkheads 

are NOT perpendicular to the crutch. 

Hint: Make an extra Bulkhead Template from 

some of the scrap plywood in the kit. 

Bulkhead Template is used to set angle for F1, F3, F3a, F6, F7, F8, F9, F10, and F11. 

Start with F7 and work toward the rear to F10, and then add F6, F4, F3a, and F3. Note that F4 is 

set at a different angle to the other bulkheads. 
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Note that the bulkheads have tabs that fit into slots in the crutch and it may be necessary to 

sand a slight taper on the tabs so bulkheads will sit at the proper angle. Use a piece of the 

1/8”x1/4” basswood inserted in the notches of the bulkheads as a temporary jig. Paving bricks 

make excellent weights to hold parts while glue cures. Once F3 through F10 bulkheads are 

glued in place, the 1/8”x1/4” basswood stringers can be cut to length and glued in place. 

Note centerline marks on bulkheads and the centerline on the workbench surface. 

F13 and F14 parts are laminated together and 

help to set the placement angles of F11 and 

F12. The side 1/8”x1/4” basswood stringers 

terminate in the slot of F13. 
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Note that F14 attaches to the outside of bulkheads F11, F12, the 1/8”x1/4” basswood stringer, and 

the crutch. Additionally, note that F14 attaches so that it covers only HALF of the width of the crutch 

(about 1/8” or 3mm) and half the width of the stringer. This allows for attachment of the 1/8” balsa 

sheeting that will be added a bit later. Attach T-nuts for tail wheel assembly to the tail wheel mounting 

plate and glue it between F11 and F12. 

Glue the tank floor sections together, then measure for the size tank to be used and add the tank mount 

side rails to the top side and the canister mounts to the bottom side. 

Glue the F3 and F3a bulkhead parts together and 

add them to the crutch. Finish installing all the 

1/8”x1/4” and 1/4”x1/4” basswood stringers 

between F3 and F12. Once the forward bulkheads, 

F1, F2, F2c, and F2d are installed, the 1/8”x1/4” 

and 1/4”x1/4” basswood stringers will extend 

forward from F3 to F1.  
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F2 slides down through the slots in the sides of the tank floor, and the tabs on the rear of the tank floor 

key into the slots in F3. Note that F2 sits at a different angle than F3. This angle is set by the tank floor 

and the tabs on F2 as they fit into the slots in the crutch. 

There is a choice here: First, F1 can either be 

installed now and the engine box along with F1b 

later; or second, the engine box along with F1b can 

be added to F1 and then installed. If you chose the 

second way, the crutch needs to extend out over 

the edge of your workbench to allow the engine 

box and F1b assembly to extend below the level of 

the workbench surface. Peter used the first option 

on his prototype, and this build used the second 

option. Note the engine offset for right thrust.  

Install the 8-32 T-nuts in the landing gear mounting 

plate and add F1 (with or without engine box) along 

the landing gear mounting plate to the fuselage 

assembly. (Note that F1b and engine mounting box 

extend below the workbench surface.) 

 

 

F5 and F2c are added to the landing gear mounting 

plate. The 1/8”x1/4” and 1/4”x1/4” basswood 

stringers are added between F1 and F3 leaving a 

space for the landing gear to fit into place. 
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While the fuselage assembly is still flat on the workbench, the 1/8” balsa sheeting for this bottom 

section can be added. A full 1/8”x4”x48” balsa sheet is glued to the side stringer between F6 and F12. It 

is just glued along one edge for now and clamped in place while glue cures. 
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Outer surface of this 1/8” balsa sheet is sprayed with regular Windex so the sheeting can be bent over 

the fromework without breaking. Check to see that the sheeting will make the bend. Once satisfied, 

apply aliphatic resin to the framework and use masking tape to strap the sheeting sightly in place while 

the it dries and the glue sets. Trim the sheeting along the bottom centerline and then add the other side 

in similar fashion. Trim along the centerline before gluing this time taking care to get a nice seam. 
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Using another full 1/8”x4”x48” balsa sheet, place the sheet along the centerline of one side starting at 

F3. Mark the where this sheet intersects with the first section and mark where this sheet meets the “V” 

intersection between the first two sheets. Cut this sheet along this diagonal and test fit it onto the 

framework. You may need to sand slightly to get a good tight seam. Once satisfied, wet the outside 

surface with Windex and glue to the framework using masking tape to strap it in place. Repeat for the 

opposite side. 

 

Once the balsa sheeting has had time to dry and the glue has set, the fuselage can be turned on its side 

and the froward 1/8” (3mm) liteply fuselage sides can be added.  

These sides need to be positioned so that 

• The front edge of the sheeting is flush with the front edge of F1. 

• Top edge splits the thickness of the crutch (crutch is 6mm, side covers 3mm). 

• Rear flat edges split the thickness of F3. (F3 is 3mm, side covers 1.5mm) 
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Complete the lower fuselage 1/8” balsa 

sheeting by fitting pieces between F3 and 

F6. 

This section was done in three pieces for 

this build. 

 

 

 

 

Add 1/8” balsa sheeting between F3 and F1 except 

for over landing gear area and in exhaust 

ventilation exit bewteen F2c and F3. 
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The fuselage can now be turned upright. Install the wire servo extensions for the elevators. On this 

build, custom extensions were fabricated, the formers were drilled, rubber grommets installed, and the 

wires threaded forward to the receiver area. Differerent color wire was used to help identiy the right 

and left elevator servo extensions. 

Hansen Hobbies 

connectors and tools were 

used to fabricate these 

extensions. 
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F6b, F7b, F8b, F9b, F10b, F11b, and F12b are added to the top side of the fuselage using scrap stick 

wood and clamps to maintain alignment while gluing these parts in place. Then stringers are added. 

Allow the stringers to extend forward beyond Fb6 to support the 1/8” balsa sheeting that will be added. 

 

The last section of 1/8” balsa sheeting applied to the bottom section of fuselage (below crutch) is 

installed between F3 and the F14 liteply side plate at the rear of the fuselage. Use a full sheet and 

carefully mark where it needs to be cut to fit. This sheeting will cover half of the crutch thickness (crutch 

6mm, will cover 3mm) and cover the side area between the crutch and the stringer below the crutch. 

Use scrap 1/8” balsa sheeting and cut 1/2” wide strips. This will be used later to cover the exposed 

edges of the formers between the top and bottom pieces of 1/8” side sheeting. 

Use a full sheet of 1/8”x4”x48” balsa and glue the edge along the upper exposed edge of the crutch. This 

is why the lower sheeting only covered half of the crutch. 

Follow the same process as was used with the fuselage bottom sheeting. 
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First do one side and trim excess sheeting from the centerline. Then repeat for the other side.  

Scrap pieces cut form the first sections can be used to complete this top section. 
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Add the cap strips to the sides of the formers. 

Cut the pattern for the rear deck cut out from the 

plan (or fabricate a copy of it) and place it over the 

sheeting using the plan view as a reference. 

Use a sharp #11 blade and a razor saw to cut out 

the top decking. 

Assemble the fuselage strut mount parts and glue 

them together to make a right and left side. 
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The 1/4”x1/4” notch in thes parts fits over the 

1/4”x1/4” basswood stringer inside the fuselage. 

Cut a hole through the fuselage side to create an 

opening for the insertion of the struts. (Hint, try 

and drill an accurate pilot hole) 

 

 

 

 

 

The upper cabin area can be added now and 

there are a number of things to take note of 

before gluing parts together. 
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The upper cabin is built from multiple parts that basically sit on top of the crutch. The front and 

back 3/8" dowel rods are very important in that they tie the upper cabin structure to the lower 

fuselage structure. 

 

Locate F2b, F3b, F4b, F6 triangles, the inner and outer liteplyood window frames (8 pieces), the 

3/8" dowel rod, and the top of cabin root ribs. 

 

Note that F2b and F3b have tabs that fit into the notches of the top root ribs and provide the 

correct spacing between F2b and F3b. 

 

Note that F2b, F3b, and F4b are NOT perpendicular to the crutch. They follow the slant of the 

lower F2, F3 and F4 formers. 

 

Note that the bottom edge of F2b, F3b, and F4b are square and either this bottom edge or the 

crutch needs to be sanded to set the angle of the slant. 

 

Note that the forward side window frames align with the front edge of F2b and align with the 

centerline of the edge of F3b. 

 

Note that the elongated holes in F2b and F4b plus the elongated holes in F1b and F6b need to 

have edges angled to allow the dowel rods the sit at their proper angles. 

 

On this build, the edge of a large milling file was used to make an angled notch in the crutch at 

the placement points for F2b, F3b, and F4b. 

 

Also, a scrap piece of 1/4"x1/4" basswood was glued to the inside edge of former F2 extending 

upward so that former F2b could be attached to it. (Note: use of this splint was not part of the kit 

design.) 

 

We started by test 

fitting F2b, F3b, F4b, 

the cabin top root ribs, 

and the forward side 

window frames to the 

fuselage (no glue at this 

point) and marked 

where each part should 

attach. 
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Once familiar with how all of the upper cabin parts fit and their correct placement, F2b 

and the front side window frames were clamped in place. Next, the 3/8” dowel rods 

were test fit through the elongated holes in F2b and F1b. 

These holes need to be filed at an angle for dowel rod to fit correctly. 

 

Once satisfied with the fit of the dowel 

rods, F2b can be glued in place using 

triangular parts F6 to set correct angle. 

The 1/4”x1/4”  basswood splints assisted 

in this build. 

The side windows are made from 8 pieces 

of 1/8” (3mm) liteplywood. The four 

windows each have an outer and inner 

part. 
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The outer side window frames are added to the sides of F2b and along the side of the 

crutch. The angle of the window frame also hleps set the slant of F2b. 

The back edge of the window frame will cover 

half the width of F3b edge (F3b is 6mm wide 

and window frame covers 3mm). The rear 

edge of the window frame also helps to set the 

placement and slant of F3b. 

Formers F2b and F3b have tabs on top edges 

that fit into the root ribs to set spacing between  

formers F2b and F3b at the top. Use the root 

ribs for spacing, but do not glue the root ribs or 

F3b in place yet. Note the notch between the 

window frame and F2b. 

Use a piece of the 1/4”x1/2” basswood stick to fabricate the top window frame support. 

Sand a taper on the top edge of this stick so root rib will fit properly against it. Glue to 

the top edge of the window frame. Clamp F3b in place but do not glue. 
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Fit the inner window frame sections to the 

inside of the outer window frames. These 

may need to be trimmed and/or sanded 

slightly to get a good fit on all four sides. 

Glue and clamp the inner and outer frames 

together. 

 

Former F3b can now be glued in place. 

 

The root ribs can now be glued in place. 

 

 

 

***Please note that a building error was 

made with part R1c. It was mistakenly 

glued to the fuselage root ribs instead 

of the wing root ribs. Please disregard 

the R1c parts visible in this series of 

pictures. *** 
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Moving to the rear window frames, sand a slight taper along the front and bottom edges 

to achieve a good fit. Fabricate the top window frame support from 1/4”x1/2” basswood 

and glue to the top edge of the window frame as was done on the front window frames. 

Add the inner frames, sanding as needed 

for a good fit, and glue them in place. 

Dry fit former F4b in place and test fit the 

dowels. The oblong holes will need to be 

filed as was done on the front set. Once 

satisfied with the fit of the dowels, glue F4b 

into place. Dowels are epoxied in place. 

 

Using scrap 1/32” plywood, fabricate a filler 

piece to fit between the bottom of the root 

rib and the top side of the rear window 

frame assembly. 
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F2c dash panel is set in place and 1/8”x1/4” basswood stringers added and 1/8” balsa 

sheeting is installed similar fashion to ather areas. 

 

Assemble the tow release mount. Sand a 

taper on the ends to get a good fit between 

F3b and F4b.   

 

 

A Pro-Link pushrod with the threaded 

section removed from one end makes a 

good strong pull pin assembly. 
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Assemble the top hatch frame checking to be sure it is square. Sand the top edges of 

the H2 and H3 to follow the curvature of the H1 ribs before adding the 1/32” plywood 

sheeting. 

 

Drop the frame into place in the top of the 

fuselage and make sure it fits properly. 

Center the laser cut 1/32” top sheeting 

and check for fit. Once satisfied the 

sheeting can be glued to the framework. 

Add the front dowel pins and rear triangle 

mounting blocks for the 4-40 bolts and T-

nuts that are used to attach this 

removable hatch. 

Place the 1/32” rear skylight panels in 

place and trim as needed to fit over the tow 

release hole. Allow enough space between 

these panels and the forward removable 

section to account for the thickness of the 

covering that will be added to each piece. 

For now, fuselage construction can hold 

until wings and tailfeathers are completed. 

They will get mated to the fuselage and 

then fuselage construction will be 

completed. 
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Fin/Rudder 

Prepare the 1/16” balsa skins for the fin using 

a glue that sands easily so the finger joint 

can be smoothed over nicely. 

An aliphatic resin glue works well for this. 

While CA could be used, it tends to be very 

hard to sand smooth. 

Clamp the fin base Fn1 to the edge of 

your workbench and add Fn2 

perpendicular to the base using the slot 

and tab on these parts for correct 

placement. 

Place Fn5b in its slot in the fin base using a 

builder’s triangle to keep it vertical. 

Add Fn3 and allow glue joints to cure. 

Clamp the base so that the fin TE can extend 

below the work surface. Add ribs Fn5, Fn6, 

Fn7, Fn8, and leading edge Fn4 along with 

the basswood spars. Add hinge pin “donuts.” 
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The 1/16” balsa skins are glued to the fin 

framework. Deluxe Materials Speed Bond 

works well for this task. Glue is applied to 

both sides of the parts to be joined and 

allowed to dry (glue is white and dries to 

clear). Skins is then placed over the 

framework and a hot covering iron is used to 

press skin against framework Heat activates 

the glue and the parts bond together. 

Trim overhanging 1/16” sheeting and 

sand leading edge to a slightly rounded 

shape. Sand a “flat” on the top of the aft 

fuselage to form a platform for the fin 

base to sit on. Fin will be glued to the 

fuselage in a later step. 

Rudder is constructed in a similar fashion to 

the fin. Note the hinge pin “donuts.” 

Add R1 to the top of the rudder. 

Add the balsa blocks to each side top and 

bottom and sand to shape. Sand a “V” along 

the LE hinge line to allow adequate 

movement of the rudder left and right. 
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Stab/Elevators 

Locate all of the stab and elevator parts. 

Construction is similar to the fin/rudder. 

Laminate the servo mounts to S2 

making a left and right side. 

Clamp Stab TE to the workbench and add the 

hihge pin donuts. 

Ribs S2, S3, S4, S5, S6, and S7 along 

with the slotted LE and assembled with 

all ribs perpendicular to the Stab TE. 

S1 ribs are NOT perpendicular to the Stab TE. 

An angle guage is included in the kit to set this 

rib at correct angle. Cut wing tubes to length 

and insert the forward tube through S1, S2, 

and S3. Rear tube inserts though S1 and S2. 

Hint, best to test fit your servo choice now. 

Knowing location of servo arm will help when 

adding wing skins. 
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Top side laser cut 1/32” plywood skins are 

applied first. Speed Bond with hot iron 

technique works well for this task. Locate 

center of front tube and spar intersection 

and drill a small pilot hole. This will be used 

for the wing tube retention screw. Use 

scrap wood to make webbing between the 

wing tube and skins. 

Prepare bottom 1/32” plywood skin with 

Speed Bond. Note the laser cut slot in skin 

for the servo arm. Note also that servo is 

in place with arm attached. 

Skins are slightly oversize to allow for 

variations  in exact location of servo arm. 

(servos vary slightly in height even within 

same brand) Trim off overhanging skin and 

sand all sides flush.  

Add balsa cap to leading edge and sand to 

rounded shape. 

Elevator and rudder control horns are made 

by laminating a pair of the G10 control horn 

parts together. 
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Elevators are constructed in the now 

familiar way. All ribs, E5, E6, E7, E8, E9, 

and E10 are perpendicular to E1 LE. 

Add Balsa LE. Hint, use 3/16” dowel 

“pins” to line up hinge pin holes. 

Use scrap 1/8” balsa to fill in over E4b near 

hinge line. Sand the E4b balsa blocks to the 

taper of the ribs. 

Test fit E2 tip plates and check clearance 

between the stab and elevators.Sand the 

LE of the elevators to a “V” shape along 

the hinge line to allow adequate up and 

down travel of the elevators. 

Laminate the balsa blocks to the E2 tip 

plates and sand the inside edges (area next 

to stab) flat. Glue the E2 assemblies to the 

elevators again checking the clearance 

between the stab and elevators. Sand these 

balsa blocks to the airfoil shape of the stab 

and elevator ribs. 

Carbon wing joiner rod needs to be cut to 

length to make the front and rear parts. 
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Wings 

Separate all of the parts from their carrier 

sheets and sand off any nubs or 

irregularities. 1/32” plywood wing sheeting 

is laser cut and there are four pieces for 

the bottom and four for the top. 

Bottom skins have laser etched marks for 

parts placement. Locate inner bottom 

skins. Cut 1/4”x1/2”x48” basswood sticks 

in half to make top & bottom spars. 

Push a set of the G10 flap hinge plates up 

through the slots in the bottom rear skin. 

Use the tabs as a guide for placement of 

the “Hinge Support Plates” Hint, the slots 

may need to have inside edges cleaned 

up with a #11 blade for easy parts fit. 

Glue the Hinge Support Plates in place, 

clamp, and remove the G10 parts. 

Glue the 1/64” plywood “Flap Fairing” to a 

piece of 1/8”x1/4” basswood stick. Hold 

the fairing tight against the side of the 

basswood stick while holding both parts 

tight down against your workbench. Use 

thin CA for this joint. Hint, don’t forget to 

use wax paper underneath parts. 
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Lightly sand laser charred edges of wing 

skins and tape front & rear inner skins 

together on the underside. Note location of 

flap hinge slots and hole for strut mount. 

Make right & left sides. Bend joint and apply 

a small bead of aliphatic resin glue, flatten 

out, wipe off excess glue. 

Clamp a straight edge to your 

workbench and hold the bottom sheeting 

tight against it while gluing the Flap 

Fairing assembly down against it along 

the tailing edge behind the Hinge 

support Plates. 

Use one of the ribs to check how the 1/64” 

plywood bends over. Do not apply glue yet. 

The 1/64” plywood MUST touch against the 

curve of the rib without any gaps. 

Prepare for main spar placement by 

holding the bottom skins flat with 

weights. Paver bricks work well for this 

task. Clamps are used to help bend 

over the 1/64” plywood. 

Do not apply any glue yet.  

Place the main spar over the etched 

marks on the skins. Place ribs wR2, wR4, and wR6 over the spar and in line with the 

laser etched marks at their locations. Check that contact with the 1/64” Flap Fairing is 

good. Hold everything snug and mark the spar location on the bottom skin. It should be 

on or very near the laser etched lines, but it is important to mark its exact location. 
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Apply glue to the wing skin and place spar so it lines up with your marks. 

Laminate the servo mount to wR2 and glue 

wR2 in place using weights as needed to 

keep the ribs tight down against the bottom 

sheeting.DO NOT glue ribs to 1/64” ply yet. 

Add ribs wR4 and wR6. Again, paver 

bricks make excellent weights. 

Add the two wR5 ribs and Sh7, Sh8, and 

Sh9 shear webs. Note orientation of Sh7. 

Sub LE added to front of ribs using tabs 

and slots to set spacing. 
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Add rib wR3 and shear webs Sh2, Sh4, and Sh6 (note orientation of these shear webs). 

Insert wing tube and add shear webs Sh1, Sh3, and Sh5 plus the anti-rotation pin 

support Sh1b at rear. Note orientation of Sh1b and Sh1 and Sh2. The root sides of 

these parts are NOT square. They have a slight angle and set to root rib dihedral angle. 

Add the T-nut for the wing mounting screws to R1c and laminate R1c to the inside of 

root rib wR1. Root rib wR1 can now be added to the wing structure. 

Use a sanding block to taper the underside 

of the LE to the contour of the ribs. Apply 

glue to the wing skins under the forward 

section of the ribs. Then use a stick of 

wood to hold the bottom 1/32” skin up 

against the bottom of the ribs and sub LE 

until glue sets. Keep entire structure tight 

down against the work surface using 

weights placed over the spar line. 
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Strut mounting block parts are first laminated together and then glued in place along 

with rib wR7. Scrap plywood was used as a clamp support next to rib wR6. 

 

With all inner panel ribs now in place, 

the1/64” Flap Fairing can be glued to the 

curve part of the ribs. Pinch fairing tight to 

ribs and use CA for a quick bond. Add the 

1/8”x1/4” basswood stick in rib notches. 

At this point, construction moves to the 

outer panels. Bottom outer panels are 

joined as was done with the inner panels. 

Make sure the laser etched rib lines are in 

line front to back (apply a couple small 

pieces of tape to hold temporarily), then 

flip over, tape full seam, bend to open, 

glue seam, return to flat surface and wipe 

off excess glue. Sand the inner edges of 

these joined panels to create a smooth 

straight edge. 
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Place the inner wing panel on your 

workbench and, using the centerline on the 

bench, align wing spar with the center line. 

Now place the outer panel on the 

workbench next to the inner panel and 

align the spar line in a likewise manner. 

Pin the wing panel down to keep them in 

line as building proceeds. 

Add the bottom spar. Hint, most spars 

have a slight curve. To straighten, use 

three pins (as shown in the picture) on 

alternate sides to counter the bow. Add 

weights to hold spar tight down against the 

lower 1/32” plywood skin. 

Glue on the Aileron Hatch support using 

the laser etched outline for correct 

placement and add weight to hold it in 

place. 
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Locate ribs and place in order. 

Laminate servo mount to inside of wR11. 

Locate shear webs Sh11, Sh12, Sh13, Sh14, Sh15, Sh16, Sh17, and Sh18. Note the 

tapered side goes at the top. Bottom of outer panel is flat on the workbench surface 

and top of outer panel tapers downward toward the wing tip.  

Place the 1/8” thick plywood LE and 1/4” 

thick balsa TE pieces at the front and back 

of the wing section. Starting with wR9, set 

rib in place over the laser etched lines on 

the bottom skins while inserting the tabs 

into the corresponding slots in the LE and 

TE. Next, place Sh11 against the tip side 

of wR9. Then place rib wR10 against Sh11 

and place Sh12 next to it on the tip 

side…and so on out to the tip.Use clamps 

and weights to hold parts tight together 

and flat down against the worksurface. 
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With all ribs in place, add the 3/8” balsa 

triangle to the rear bottomside of the TE 

Tip. 

Note the overhang of the 1/32” wing skin 

beyond the rear side of the 3/8” balsa 

triangle. 

 

Laminate wR8 to wR7. Use a razor saw to cut out the center section so that the Sh10 

joiner can be installed between wR6 and wR9 (going though wR7/wR8). 
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Note the shape of Sh10. The root end has 

uniform height bewteen wR6 and wR7. The 

tip end top side tapers downward from wR8 

to wR9. Use a good quality slow-set epoxy 

to glue Sh10 in place. 

Note that ribs have a small hole with an 

open side in each rib for the aileron 

extension wire to be routed through.  

As a matter of personal taste, this model has 

rubber grommets inserted in these holes. 

Considering the intended use of this model 

as a sailplane tug, and hopeful that it will 

serve in this roll for many hours of operation, 

the grommets may offer some additional 

protection from damage to the wiring from 

vibration…and it looks neat!!! 

 

Test fit the top inner and outer spars. Sand 

notches and shear web tops as needed for a 

good fit. Top of spars need to be level with 

the top of the ribs. Use a good quality slow-

set epoxy to attach the top inner panel spar 

and the top outer panel spar over Sh10. 

Stack weights on top of spars while glue 

cures. 

Prepare bottom LE for attaching lower skin. 
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Sand the square corner to the contour of the ribs, then pull skin up in contact with the 

ribs and LE. Use a stick of wood to hold the skin in place while glue sets.                   

Use a straight edge to draw a line on the TE Tip across the top of the ribs. A razor plane 

is then used to trim off the excess balsa.  
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Hinge point holes get “donuts” added to the 

inside of Tip TE. Hint, cut them in half on a 

45 degree angle. And use a piece of 3/16” 

dowel to align them for gluing. 

A small sliver of scrap balsa will be 

needed to close the gap between the 

TE Tip and rib wR8. Sand the top of the 

wing panel to contour everything to the 

curve of the ribs. 

Run the aileron extension wire to the aileron 

servo bay and test fit the servo.  

The servo lead was shortened in the 

example shown here. 
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Before the top wing skins are added, it is helpful to have the completed flaps and 

ailerons available for alignment of the hinge pins for the ailerons and for 

alignment of the flap control rod. It is also helpful to check for smooth operation 

of the flaps and ailerons while adjustments can easily be made. 

Flaps & Ailerons 

As with the wings, the bottom 1/32” plywood 

flap skins have laser etching to mark 

placement of the ribs. There are also 

rectangular cut outs for the flap hinges.. 

With the skin flat on the workbench, the 

F11 ribs can be glued on along with the 

1/8”x1/4” basswood stick. G10 rib F12 is 

laminated between two F11 ribs and added 

to the structure. Rib F12  is a lamination of 

two G10 pieces and is also the flap horn. 

The skin and rib structure now needs to be 

elevated to allow space for the F13 ribs 

(flap hinges) to drop through the 

rectangular holes. 
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With all ribs in place, the top 1/8”x1/4” 

basswood spar is added. 

Glue 3/8” balsa leading edge in place. 

Use razor plane to taper top edge of 

balsa LE to contour of the ribs. 

Lightly sand the top of all the ribs and LE to 

prepare for addition of top 1/32” plywood 

skin. 
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The top skin has a laser cut slot for the 

control horn. (Note: A few early kits may need 

for this slot to be modified slightly to get a 

good fit.) 

The top flap skin can be easily attached 

using Speed Bond and a hot iron. Apply 

glue to both sides to be joined and allow 

it to dry to clear. 

Start at the rear edge and bonding it together. 

Work forward over the ribs to the spar. Wet 

the forward section of the plywood and the 

iron forward from the spar down over the ribs 

to the 3/8” balsa LE. 

Trim off the overhanging 1/32” plywood 

skin and flat sand both ends of the flap 

assembly. 
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Leading edge of flap gets rounded to fit into  

the curved trailing edge of the wing. 

The dark glue between the plywood 

layers makes a good indicator of the 

accuracy of your sanding. 
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Locate all of the aileron parts and arrange 

them in order. Once again, the bottom 1/32” 

plywood skin has laser etched lined to 

assist with building. 

Glue the Aileron Horn Mount Plate in place 

using one of the G10 horns to align the 

slots. Align the 1/4” balsa triangle with the 

laser etching line and glue it in place. 

Glue the Aileron LE in place between the 

Horn Mt Plate and the 1/4” balsa triangle. 

Glue ribs A11 and A12 to their respective 

sides of the Aileron Horn Mount Plate 

while inserting their tabs into the slots in 

the Aileron LE. 

Clamp and use weights to hold these parts 

flat down against the bottom skin. 

Add remaining ribs and then add the hinge 

point “donuts,” then sand LE top surface to 

the contour of the ribs. 
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The top skins can now be prepared for 

attachment use the now familiar Speed 

Bond and hot iron technique. 

Apply glue to both sides to be joined and 

allow to dry to clear. 

 

Press skin to framework with hot iron to 

complete the bonding process. 

 

Trim off overhanging skin. 

 

Flat sand both ends and true up edges 

with sanding block. Ailerons and flaps can 

now be test fitted to the wings. 

 

 



1/31/2020 V1.10 44 

 

Assemble the flap hinges from G10 hinge plates and plywood HG Support parts. (A few 

early kits did not have the “step” cut into the bottom side of the HG Support parts. If the 

bottom edge of these parts is flat, they will need to be modified to look as shown.) 

Pin one side of the G10 hinge plates the 

workbench surface and glue the HG 

Supports to them. 

Using pins for alignment, glue on the other 

side of the GF10 hinge plates. 

Assemble the hinges using 4-40 hardware 

included in the kit. Press the G10 tabs into 

the slots in the bottom of the wings to test 

the fit of the flap assemblies. Check for 

smooth and movement without binding or 

rubbing together of the parts.Sand as 

needed. Note the rounding of both the 

bottom edge of the wing and the LE of the 

flap. 
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The flap pushrod system is designed to use 

steel clevis links on both ends. If ball links 

are going to be used, a few modifcations will 

be needed to accommodate their extra 

width. The following shows a way to do this. 

Use of ball links appears to offer greater flap 

deflection while using a shorter servo arm. 

The flap servo mount in the production kit is 

lower in the rib which allows for a longer 

servo arm and greater flap deflection while 

still using the steel clevis type pushrod. 
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The bottom wing skins (under the 

ailerons) are a bit longer than needed, so 

they will need to be trimmed for a good fit. 

Measuring the plan view of this, the skin 

extension inboard is about 9/32” and 

outboard is about 5/32” 

Mark the skins and cut to this length as a 

starting point. You may need to sand this 

back a bit more once the ailerons are 

hinged and fitted to the wing.  

Top skins can be added now starting with the inner rear section, then the inner front 

section, then the outer rear section, and finally the outer front section. Again, the Speed 

Bond hot iron technique works extremely well for applying this 1/32” plywood sheeting. 
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Lightly sand the joints and trim off the 

overhanging 1/32” plywood sheeting. Flat 

sand the LE, root, and tip ribs. Glue on the 

balsa LE cap and sand to rounded to shape 

that follows the contour of the ribs. 

Sand a slight “V” shape along the top TE 

of wing for to allow for adequate aileron 

deflection. Test fit the ailerons and sand 

as needed to get good alignment and 

movement. Hint: remember that these 

parts “grow” a little bit once covering is 

added. Peter has designed the ailerons 

in such a way as to minimize the gap 

under the aileron hingeline. Just make 

sure that the ailerons do not catch or 

drag with downward deflection. 
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Top edge of aileron has a slight angle sanded 

onto it to allow for upward deflection. 

 Aileron hingeline can be kept fairly tight 

and still give good up and down motion. 

Take your time here and you will be 

rewarded with a outcome. Again, 

remember that these parts “grow” a bit 

when the covering is added, so allow 

space in the hingeline for that. 

Relieve the opening in the skins as 

needed for the flap pushrod exit. This 

model needed a slightly larger opening 

to clear the extra width of the ball link. 
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Flap servo mount is contered in the rib on 

this first kit, but location was moved upward 

toward the top skin to allow for use of a 

longer servo arm. The more narrow steel 

clevis type pushrod could then be used and 

give greater flap travel. Ball link was used in 

this case to allow greater travel while using 

the shorter servo arm. 

 Top of horn drags on upper wing skin a 

bit, so the skin needs to be relieved a 

small amount. 

 

Downward flap deflection is 50 degrees. 

Servo arm is 22mm long from center of 

rotation to center of ball link. 
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Wing Root Caps are fitted over the anti-rotation pin and wing tube socket. Trim socket 

as needed to be flush with the outside surface the the root cap. Do NOT glue on yet. 

 

Slide wings 

onto wing rod 

and attach to 

the fuselage 

with the wing 

mounting bolts 

to check fit of 

wings to the 

fuselage. Note, 

the top of the 

front window 

frames may 

need to be 

trimmed down 

slightly for the 

wings to fit tight 

against the 

fuselage. 
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There will likely be slight gaps between the fuselage and the wing. These will be 

eliminated by the following technique.  

Prepare the fuselage root rib by covering with 

wax paper or something that epoxy will not 

bond to. Hint: duct tape works well. 

Apply epoxy with filler to the Root Ribs 

and wR1 then slide both aoto the wing 

tube and attach the wings to the 

fuselage. 

Make wedges from scrap basswood 

and push them between the Root Ribs 

and wR1 so that the Root Bibs are snug 

to the contour of the fuselage Root 

Ribs. Cut off excess and sand flush. 
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Locate the ten pieces of basswood strut material and laminate two groups of five pieces 

to create the struts. Sand smooth and round off the sharp corners to form a nice 

rounded shape. With wings attached to the fuselage, use two sticks to measue the 

length for the struts. Mark and cut strut to length. 

Trace airfoil onto tip blocks, cut to rough shape, glue to wing tip, carve to final rounded 

shape. 
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Covering & Final Assembly 

Installation of engine and canisters is 

straight forward. Engine mounting box is 

sized for a DA-150, 70mm drop headers, 

and MTW front dump canisters. No 

modifications needed, just bolt on and go. 

Photo of instrument panel and a laser cut 

plywood overlay are included in the kit, 

just paint and assemble. 

Taking a little extra time to paint the 

interior will greatly enhance the 

appearance of your model. 

Fuel tank straps to the tank mount that 

was constructed to fit the tank in an 

earlier construction step. 

 

Time now to choose a scheme and cover. 

Peter’s prototype is finished in a Red & 

White U. S. Marines color scheme. 

Covering is Ultracote film and graphics are 

from Callie Graphics. 
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Side windows are a thick laser cut/drilled clear plastic material. They are designed to 

simply screw in place so they can be removed for interior access if needed. Top 

skylights are thin laser cut clear plastic material and are glued in place on the inside of 

the 1/32” plywood top panels.Front and rear windscreens are a laser cut thin clear 

plastic material and are screwed in place. 
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Add a strip of 1/4” basswood to the back top 

edge of former F4b and sand a taper along 

the top edge to follow the downward slant of 

the windscreen and round off the sides to 

accommodate the corner bend. 

Start by attaching the windscreen along the 

top edge (with the included small screws), 

then fold it down and around the sides. 

Finish by attaching the sides (with the 

included small screws). 

Use same method for the front windscreen. 

Add the precut black plastic center support 

to finish. 

Fit cowling to fuselage and join upper 

and lower sections. Once joined, use the 

included template to cut the front air 

intakes and crankshaft opening. 

Use finishing resin and filler to smooth 

the seam, then sand, prep, and paint the 

cowling. 
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Laminate the balsa filler 

blocks to fill in the slot in the 

belly below the landing gear. 

Attach this to the gear so it 

can be detached along with 

the gear. 

Prototype used DuBro 1/4“ 

axles and DuBro 7” wheels. 

CG Location 

Use conter of wing tube as 

starting point and adjust as 

needed for your flying style. 


