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11.41 Mapping the fabric-covered surfaces 

Some aircraft surfaces are covered with fabric. In the middle of 20th century this was a relatively thick cotton, 

taut (because it was painted several times with a nitrocellulose dope) as a drum. The rudders, elevators and 

ailerons used in the most of airplanes from the first half of the 40's had such fabric covering. 

 

Fabric-covered surfaces have characteristic ridges along edges of the underlying ribs (Figure 11.41.1a). Their 

skin is tautened on the steel frame, so areas located away from the ribs look completely flat. (In static conditions 

on the ground. During flight the fabric on the control surfaces can have bulges and recesses). Figure 11.41.1b) 

shows a typical bump map that imitates the rudder fabric surface: 

 

                  

Figure 11.41.1 Imitating the fabric skin using a bump texture 

The image of this bump texture was created in Inkscape (Figure 11.41.2): 

 

                    

Figure 11.41.2 Details of the texture image 

For each rib draw a rectangle filled with a linear gradient reflected along the rib edge. On both sides of this rec-

tangle add the closing half circle. Fill it with the circular gradient, using the same gradient pattern as in the rec-

tangle (Figure 11.41.2). You can easily map the reinforcing fabric strips, sewn onto the canvas in areas exposed 

to abrasion, with a single white bars that have low opacity. (The A component of their color should have value of 

25%, i.e. 64 in the 0..255 scale). Where such fragments overlap each other, you will obtain on the bump texture 

the “thickening” effect in a natural way. 

 
Sometimes you can see some underlying domed rivet heads protruding from the fabric skin. Actually we should 

draw each of them as a circular gradient. On the other hand these rivets are small. When you export this draw-

ing to a bitmap they will become “naturally blurred” when rasterized. Thus I decided to reproduce them in the 

same way as the other rivets (Figure 11.41.2). 
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To obtain proper ridges along the ribs, use a white gradient (R, G, B = 100%, which means in Inkscape values 

of 255). Its subsequent nodes will have a different opacity (A).   Their opacity decreases in a parabolic way 

(Figure 11.41.3): 

 

     

Figure 11.41.3 Parabolic gradient pattern, used to model the ridges on the fabric covering 

Such a gradient creates convincing ridges around the ribs, even on much broader areas than those shown on 

the previous page. Such a wider area can be used in structures, where the recesses of the fabric skin between 

the ribs are deeper. 

 
Start the texture for a control area (a fabric-covered rudder, for example) by drawing a single ridge of the rib — a 

rectangle with two circular ends, filled with a gradient (see Figure 11.41.2). Apply also the semi-transparent bar 

of the additional fabric reinforcement. To facilitate further steps, give all these four elements “rounded” position 

coordinates and dimensions. (If you have declared in Inkscape the size of your image as 2048x204px or larger, 

there should not be any problem with that). Then simply select and copy these four objects, placing them over 

the next rib. Usually after this operation you will have to adjust the length of these new rectangles to their ribs, 

then move accordingly their circular ends. To precisely fit positions of these ends with the rectangle length — 

type their new values in the X, Y and W fields on the toolbar above the screen. (That is why it is useful to have 

their values rounded, without any fractional part — it is easier to control such coordinates). 

 
Draw all these elements of the fabric-covered surface on a separate layer (let’s name it Fabric). Decrease the 

opacity of this layer by about 50%. This will allow you to conveniently control the depth of fabric ridges on the 

control surfaces of your model. 

 
The bump map that we have created so far creates the impression of ridges along the ribs (see Figure 11.41.1). 

The fabric skin looks like that in “static” conditions, when the aircraft is on an airfield. However the conditions 

during flight are another matter: the violent pressure differences can stretch the fabric like a balloon1! 

                                                      
1 This effect appears particularly dramatically at the speed greater than 500 km/h, hence it was noticed for the first time on the fighter planes 

at the beginning of World War II. To obtain a lightweight (and in effect — sensitive to every movement of the stick!) control surfaces, they all 

were fabric-covered. In 1940 it appeared that at higher speeds the bulges of fabric skin on the ailerons make Spitfire "stiff" and difficult to 

roll. Therefore, since the Mk V version, the Spitfire had metal-covered ailerons. At the end of that year Luftwaffe noted many crashes of their 

newly introduced Bf 109F fighters. Sometimes these planes did not pull out from a steep dive. The reason of this behavior was, in turn, a 

"bubble" formed on their rudder at the high speed. It was blocking the elevator. For similar reasons, the USAAF introduced metal covered 

control surfaces in the P-51 and P-47 fighters. Of course, the fabric skin was not always bad for the fighters - everything depends on the 

particular design. The F4U Corsair is a different case: from the prototype to the end of the war not only its control surfaces, but also the 

external wing sections had fabric covering! (Corsair had inherited these parts after the Chance-Vought "Vindicator" bomber, because such 

an adaptation decreased its cost). 
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Let's prepare images of such dynamic deformations of their skin for the control surfaces (Figure 11.41.4): 

 

             

Figure 11.41.4 Drawing dynamic deformations of the fabric skin (on the Fabric Bump layer) 

The illustration above shows the creation of dynamic “bulges” on an aileron. Draw a black polygon around the 

entire aileron area on a separate layer (Figure 11.41.4a). I named this layer Bump Fabric. Then place over 

each of its ribs a rectangle (Figure 11.41.4b). Join these boxes into a single path and then subtract (Difference) 

it from the black polygon (Figure 11.41.4c). Finally apply to this shape a blur filter (Figure 11.41.4d). I named this 

filter Rounded. It is a modification of the standard blur filter: FiltersMorphologySmooth Edges. I added at 

the end of this operation the Gaussian Blur effect with Standard Deviation = 6 (Figure 11.41.5):  
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Figure 11.41.6 shows the application of the texture from the Fabric layer (Figure 11.41.6a). This image contains 

the rib ridges and other technical details. The fabric covering looks like that on the aircraft control surfaces at an 

airfield (Figure 11.41.6b):  

 

                                      

Figure 11.41.6 Texture of the “static” deformations (from the Fabric layer) 

Figure 11.41.7 shows the results obtained from a combination of the previously used Fabric layer with the layer 

of dynamic deformations (Fabric Bump: Figure 11.41.7a). This is how the rudder skin can look like during a 

flight (Figure 11.41.7b): 

     

                                   

Figure 11.41.7 Texture of all (static and dynamic) deformations (Fabric + Fabric Bump layers) 
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