Digital Aircraft Modeler Tutorial

DAM First Model
If you thought DAM was just a flight simulator, you are about to be surprised. DAM is the first flight
simulator that allows you to create your own models and flying fields. This is accomplished by dividing
the program into two distinct areas, the drafting/editing area, and the flying area. Before you can go
flying, you need to build your model and field.
Of course, you can always treat DAM like other flight simulators, and just download existing models and
fields. But the true joy of the program is the ability to completely build something from your own
imagination. In this tutorial you’ll learn step by step how to build and fly a simple model.

Startup
Start the program by double clicking the DAM icon. When the program starts, you see a multi document
interface. The program always begins with one document open, named Workspace 1. It is an empty
document for now.
You see a set of 3 small arrows in the center of the screen. These arrows start on the origin and
represent the positive direction of the x, y, and z axes, in red (x), white (y) and blue (z) respectively. You
are actually looking into a 3D space as you’ll soon see.

We are going to make a model. Let’s start with a sketch. Click on the Sketch tab. The ribbon will change
to the Sketch ribbon. Find the “New Sketch” button. Notice there is a small arrow near the bottom of
the button. When you see this small arrow on any button, it means there is a menu attached. Click on
the arrow. The menu will open. Hover over the “XZ Plane” menu item and a new menu will appear to
the right. Click on the item “Origin”.

Some buttons have drop down menus, as shown on the "New Sketch" button.

The program creates a new sketch on the XZ plane. You see the sketch plane as a grid. The default
setting is a 12” x 12” grid, with major divisions every inch, and 4 minor divisions (so each minor division
is ¼”).

Trace Bitmap
You can just begin drawing, of course, but I prefer to have something to guide me. Find the “Trace”
panel. Click the Active button.

The window that opens is the Trace Bitmap Control window. DAM preloads a few default textures when
it starts. You can see them in the 3 little buttons. Click and drag the scroll gadget below them to see the
rest.
Click on the “Load Texture” button. In the file requester that opens, navigate your way to the FirstModel
folder in the Tutorial folder in the DAM installation folder. If you followed suggested installation, this file
is in “C:\Program Files\Sunday Flyer Software\DigitalAircraftModeler\Tutorials\FirstModel”. Select the
file “FirstModel_Trace (.bmp or .jpg)” picture and click the Open button. Now slide the image scroll bar
all the way to the right. The last image is the one you just loaded. Click on the last image.
You will see that he image is 2400 pixels wide and 2000 pixels high. Notice that the “Horiz Size” is
200.00. This tells DAM to make the image 200 inches wide. The sketch image is very large compared to
our view. Let’s zoom out to see. Click in the main window and roll the mouse wheel back toward you to
zoom out. Once you are out far enough to see the entire trace bitmap, look at the size of the sketch grid.
Remember the sketch grid is 12 inches wide. Let’s do two things, make the sketch grid larger, and make
the trace bitmap smaller. Let’s agree to make our model with a wingspan of about 6 feet, or 72 inches.
Move the Trace Bitmap Control window down so you can see the ribbon buttons behind it. Find the
“Sketch Grid” button. Click the dropdown arrow on the button, and select the “Grid Options” menu
item.

The window that opens allows you to specify the size (Extents) of the grid, and the number of
major/minor divisions. Change the Extents to 72 inches. Change the Major Divisions to 12 and the Ticks
per division (minor divisions) to 6. Click the OK button.
The sketch grid is larger now, and has major divisions every 12 inches, and minor divisions every 2 inches
(12 divided by 6) just like we asked. This is a rather coarse grid, and less cluttered than a fine grid. Since
we don’t usually work with grid snap turned on, it will suit our purpose well. We are simply trying to
scale the trace bitmap so that the wingspan is about where we want.
Look at the Trace Bitmap Control window again. As we said, the bitmap is 2400 pixels wide by 2000 high.
The Horiz Size and Vert Size are 200.00. Find the “Aspect Ratio Lock” button and click it. The red X turns
to a green checkmark to let you know the lock is engaged. Notice the Vert Size changed when you
clicked the Aspect Lock. It is now 166.67. You may also notice that the track bitmap image shrank
vertically, and is now more what we want, less stretched out vertically. Does it make sense to you now
that the numbers in the “Horiz Size” and “Vert Size” are the size of the trace bitmap in space?

The trace bitmap has a top view of half of the wing. If we want a wingspan of 72 inches, we want the
length of this part to be 36 inches (since it only represents half). Change the “Horiz Size” gadget value to
100.00. The trace image is now smaller. Zoom in (mouse wheel) so you can see it better. Remember the
major divisions on the sketch grid are 12 inches. We want the wing panel to span about 36 inches, or 3
major divisions. We are still too big. Change the “Horiz Size” gadget value until you think the wing panel
size is about 36 inches. You should find that 64 is too small, and 65 too big, so let’s settle on 64.5.

This is how your document view will look after positioning the trace bitmap.

Let’s do one more thing. By convention, the nose of model aircraft points toward the positive x axis. The
trace bitmap is opposite that. Click on the “Flip X” gadget. You’ll see the “Horiz Size” change from 64.5
to -64.5, and the trace bitmap flip on the x axis. Your screen should now look like the picture shown.
We are now satisfied with the trace bitmap position orientation and size. The parts we make by tracing
the drawing will create a model with a wingspan of approximately 72 inches. Later you’ll see how we
make it exactly 72 inches. We’re ready to start drawing on the trace bitmap. Click on the OK button to
close the Trace Bitmap Control window.

Save Your File
It is important to learn to save your work often. In a complex multitasking, multithreading environment
like Windows, crashes happen. If you need to reload a file after a crash, it’s nice to know you only lost a
few minutes work. Try to get in the habit of clicking the save gadget any time you have a block of work
completed since the last save.
You can either click the save button in the quick access toolbar at the top of the screen, or you can click
the large round DAM logo at the top left, and choose Save or SaveAs. Since this file has not been

previously saved, the file requester will open regardless of which option you choose. After you have the
file saved the first time, you can simply click the save button (looks like a floppy disk, if you remember
what that is:). The requester will not open and the file will be saved. If you want the requester to open,
you need to choose “SaveAs”.
You can save the file anywhere on your system. Wherever you save, I suggest you make a folder called
“DAM” and put two folders in it, one for your models called “Models” and one for your fields called
“Fields”. These two folders will serve you well later when you begin downloading other models and
fields from our website.
After you have created the folders, save your file in the “Models” folder. Give the file the name “First
Model Plan.dam”. If you leave off the file extension “.dam”, the program will add it for you.
I suggest you always use “Plan” in the name for the file where you are tracing the model plans. Later
you’ll see that this is not the file you fly. It will be another file, with the name “First Model”. By naming
one “First Model Plan” and the other “First Model”, you can more easily know what file you want to
load. Another option might be to create a folder named “Plans” in the “Model” folder.

Drawing
Are you excited? You are about to learn how to create your model from a sketch bitmap. Notice how
simple the sketch bitmap is. If you were building an actual radio control model, the plan would be far
more complicated. This simplified format is all that is required to build your model in DAM.
Let’s get started with something really simple. We’ll make the stabilizer.
Place the mouse cursor over the stabilizer. Press the mouse wheel (don’t roll it, press it) and drag the
mouse cursor to the center of the screen. You will see the trace bitmap moves with it, more or less. (If
you have a polygon beneath the cursor when you press the wheel, it moves with more precision.) Now
zoom in (roll mouse wheel toward you) until the stabilizer plan is reasonably large on the screen. You
should now see something like the picture.

This is the view after locating the stabilizer outline in the center and zooming in.

In the “Primitive” panel find the Line button. Click it and move the mouse cursor into the document
window. You will notice a small white square following the cursor. This is the first point of a new
polygon. If you are unfamiliar with this term, a polygon is simply a shape made of straight sides. Move
this first point over the point of the stabilizer highest on the screen and click and release the left mouse
button. This deposits the point where you clicked and creates a new point for you to move. Now move
the mouse to the line intersection directly below. Notice that if you hold the Control key while moving,
the movement will be constrained to a vertical move. When you have this second point over the line
intersection, click and release the left mouse button again. The 2nd point is deposited at the intersection.
Now move the mouse to the next intersection to the left. Notice that if you hold the Shift key while
moving, the movement will be constrained to a horizontal move. Deposit a new point at the next two
intersections. Now move toward the first point. When you get close enough, the point will overlap with
the first point, closing the polygon. Click and release the left mouse button to complete the polygon.

This is the completed stabilizer polygon. The dark line is on the picture we are tracing. The thin white line is the polygon we
have drawn.

You should now have completed tracing the stabilizer outline. If you are not satisfied with a point’s
location, you can click it and drag it. When you click the point, it becomes selected. You unselect it by
clicking in an area where there are no points or poly lines. You can also select a line segment (a side of
the polygon) by clicking on it. You can drag a line segment in this way. You can also select the entire
polygon by clicking the “Poly” button in the “Select” panel, then clicking on a polygon. You can move the
entire polygon after it is selected by clicking somewhere on the screen and dragging the mouse.
Unselect it by clicking and releasing in an area where there are no points or poly lines. You will read a
little more about selecting points and edges later.

If you have moved the points of the poly, move them back so they are on the intersections of the
stabilizer outline, like you see in the picture. If it is easier, you can select the entire polygon and use the
delete key, or click the “Delete” button in the “Select” panel, then redraw the stabilizer polygon.

Extruding the Stabilizer
You’ve probably guessed by now what we are going to do with the polygon you have drawn over the
outline of the stabilizer. We are going to extrude it into a 3D object. This is a simple operation, as you
will see. First, let’s rotate the view a little so we can see what is happening. Locate the “Rotate” Button
in the “Main” panel. Note there is also a “Rotate” button in the “Sketch Poly” panel. The one in the
sketch poly panel rotates selected polygons in the sketch. The one in the main panel rotates the view.
Click the rotate button. It will become depressed, indicating that you are in a mode that interprets
mouse dragging as a request to rotate the view. Move the mouse cursor into the view. Press and hold
the left mouse button while you move the cursor. You will see the view rotate. The xyz angles of the
view print in the status bar in the lower left. Find a view angle that looks similar to the picture. (The
angles in the status bar read -68, 0, 24, but any angles will do.)

Now select the “Poly” button in the “Select” panel. This tells DAM you want to select an entire polygon
when you click on one of its points or sides. Click on any point of the stabilizer polygon. You will see it
change colors to indicate it is selected.
Now and click on the “Tools” category. You will see a button called “Extrude” in the “Shell” panel. It has
a drop down menu as you can tell by the now familiar small arrow.

Click it and choose “Selected Edges” from the menu. The extrude window will open.

Turn ON “EndCaps” by clicking the button. Change the Distance to 0.25 (this is in inches). Leave the
other values at their default as shown. Click the “Perform Extrude” button. Note that if you happen to
have clicked in the document window and unselected the polygon, the button will read “Choose
Edge(s)”, letting you know there is nothing currently selected to extrude. If this is the case, simply
reselect the polygon, then click the “Perform Extrude” button.
(Have you saved your work recently? Maybe now is a good time.)
The result of the extrusion is an “object”. It has appeared in the list on the right of the document work
space. It has automatically been named “Object 2”. Right click this name, and from the menu that
appears, choose “Rename Object”. Change the name of the object to “Stabilizer”.

This picture shows that rotating the view so you can see an object from different angles can help us visualize and understand the
object's actual shape.

The stabilizer object is actually made up of 8 polygons that make a hollow form the same size and shape
as the stabilizer polygon you drew and extruded. There are 4 rectangles that make up the edges, 2
triangles that make the top face, and 2 triangles that make the bottom face. It is ¼” thick, just like you
specified in the Extrude window. The original sketch polygon you drew is still there. It is not used in the
extruded object. We are done with it. You could delete it if you wanted. I normally just leave the sketch
polygons there, in case I ever needed them.
Go back to the “Sketch” category and click on the “Rotate” button in the “Main” panel. Rotate the view
around to see and understand more clearly what you have made. Unselect the “Rotate” button when
you are done. You want to unselect it because while the rotate button is selected, although you can
select sketch polygons and points, you can’t drag (move) them. Rotating the view takes priority over
dragging.

The Sketch Category "Rotate" button on the Main panel allows you to rotate the view while editing a sketch.

Note that if you accidentally went back to the “Home” category and clicked the “Rotate” button in the
“View” panel there, you can still rotate the view, but when you click that rotate button, DAM ends
editing the sketch and returns you to the object space. If you did this it isn’t a problem. You will simply
need to right click the sketch object, hover over the menu item “Sketch” and choose “Edit” to return to
editing the sketch. This might be a good place to mention that there are actually 4 “Rotate” buttons, 2 in
the “Home” category (one in the “View” panel to rotate the view and one in the “Move” panel to rotate

the objects) and 2 in the “Sketch” category (one in the “Main” panel to rotate the view while remaining
in the sketch editing mode, and one in the “Sketch Poly” panel to rotate the sketch polygons.) It may
seem a little confusing now, but this system is convenient to use after you become familiar with them.

Elevator
This Elevator can be drawn by simply repeating the steps we used to draw the Stabilizer. First we need
to change the view so we are looking directly down on it again. You may have noticed there is a menu
arrow at the bottom of the “Rotate” button on the “Main” panel in the “Sketch” category. Click it and
choose the “Flat View” item. This function is available from the rotate button menu for any sketch that
is being edited, like we are doing right now. When you have multiple sketches in a workspace, this item
is also available by right clicking the object name and navigating to it on the “Sketch” menu sub item
“Flat View”.
Now that you are looking directly down on the sketch plane, you can drag the view so that the elevator
outline is in the window, and zoom until it is a convenient size. (Remember, you drag by pressing down
on the mouse wheel while moving the mouse, and you zoom by rolling the mouse wheel.)
It would be nice if the stabilizer object was not in the way. Right click the stabilizer object’s name and
choose “Hide”. Notice that the name changes to a light gray. This means it is still there, just hidden. You
can make it visible again any time you like by right clicking it and choosing “Show”.
Make sure the “Sketch” category is active. We are going to use the “Line” tool again to trace the
elevator outline. Click on the “Line” tool in the “Primitive” panel. I started by putting the first point of
the elevator polygon in the same location as the bottom right point of the stabilizer. You can insure it is
in the same location by using the “Object Snap”. To make this active, click on the “Object Snap” button
in the “Snap” panel.

Now move your mouse cursor to the bottom corner of the stabilizer polygon you already have drawn.
You will notice the small white square representing the first point of the new polygon you are drawing
“snaps” to the stabilizer polygon. You will see the mouse cursor change to a “line” when the point is
lying on a line segment, and then change to a “point” when it is lying at the end of a line segment.
Deposit the first point when the mouse cursor shows you have it lying at the end of the line segment.
Now continue making the rest of the elevator polygon. I have a habit of working in a clockwise direction,
but you can go either direction.

The completed elevator polygon is visible as a while line around the edge of the elevator object. Note that the stabilizer poly
is also visible, but the stabilizer object is hidden in this picture.

Once you have the elevator polygon drawn, go ahead and extrude it to make the elevator object. If you
don’t remember exactly how to do this, don’t worry. You can go back to where we extruded the
stabilizer and remind yourself. Use the same settings we used for the stabilizer, so the elevator will be
also be ¼” thick. After you have performed the extrusion and closed the extrude window, there will be a
new object in the object list. Right click it and choose “Rename Object” from the menu. Name this new
object “Elevator”. You might want to save your drawing again.

Fin and Rudder
Drag the view so that the fin and rudder outline is in the window, and zoom until it is a convenient size.
(Again remember, you drag by pressing down on the mouse wheel while moving the mouse, and you
zoom by rolling the mouse wheel. You are probably familiar with this by now, so this is the last time I’ll
mention it.) We are going to make the fin and the rudder as simple extrusions, just like we did for the
stabilizer and elevator. But something is different here. The stabilizer and elevator have straight sides.
The fin and rudder have curved sides. We need a tool that can make curves.

Unlike the stabilizer and elevator, the fin and rudder have curved edges.

Locate the “Curve” button on the “Primitive” panel in the “Sketch” category. You may notice there is a
menu attached to this button. It is used on existing curves. For now, just click on the top part of the
button so that it becomes selected.

Move the mouse cursor into the main document window. You will see the same small square moving
along with it that you saw when making the polygons for the stabilizer and elevator, except this time it is
a pink color. This is the now familiar first point of the new polygon we are going to draw. For lines, it is
white. For curves, it is pink because what you see is actually a “control point” This will become clear in a
minute.
Although we are now going to draw a curve, the procedure is very similar to drawing a straight sided
polygon. Let’s start with the rudder. Go to the very top point of the rudder and deposit the first point.
Now move to the very bottom of the rudder and deposit the second point. Now go to a point that is
about mid way between the top and bottom, and deposit a point on the curve at the rear (far left) on
the rudder outline. Finally go back to the first point of the rudder poly and deposit the last point on top
of the first point to complete the rudder polygon. At this point you have something that looks like a
triangle. It doesn’t have any curves at all. Don’t worry, this is how the tool works in DAM.

The rudder curve looks like a funny triangle before we adjust the control points.

Each of the three points you deposited has a set of 2 control points. As their name implies, these points
control the curve on their side of the point they are attached to. You simply click on the control point
and drag it to change the curve. Note that if you click on one of the control points and move it, the
opposite control point will mirror the movement to create a smooth curve at their shared point. IF YOU
DO NOT WANT A SMOOTH CURVE, you must hold down the Control key while dragging a control point.
This tells DAM that you only want to adjust the curve on this side of the point.
So let’s make a smooth curve at the point on the far left. Simply click on the control point that is slightly
above it, or slightly below. It doesn’t make a difference which one you choose. Do not hold down the
control key. We want the opposite control point to move to make a smooth curve. Move the point so
the curve looks something like the next picture.

The curve has been smoothed at the rear of the rudder.

Selecting Points and Edges
Note that the bottom control point is blue because this is the one I clicked on and moved (it is selected).
Earlier I talked about how to select and unselect points and edges. Now I’d like to mention that as you
move your mouse cursor over the various points and line segments that make up the polygons and
curves, they change to a “Highlighted” state, indicated by a red color. This red color means the point or
edge (or entire poly, if the “Poly” button in the “Select” panel is active) is ready to be selected. You
simply click the left mouse button while they are red. If you move to an empty area on the screen where

nothing is highlighted and click, you will unselect any previously selected point or edge. If you move over
another point so that it is highlighted, and select it, any previously selected points or edges deselect.
And very importantly, IF YOU WANT TO SELECT MORE THAN ONE POINT, you hold down the shift key
while selecting additional points. Alternatively, you can select points in a group by simply wrapping the
group of points in a “rubber band” made by clicking somewhere on the screen and dragging to the
opposite corner of the “rubber band box”.
Ok, back to adjusting the rudder curve. As you saw, when you began to move the control point, the
opposite control point mirrored the movement, making sure the curve was smooth at their shared
point. Look at the point on the curve at the top of the fin. We do not want this to be a smooth curve. It
will be the vertical “hinge line” that the rudder will rotate along, so we want it to be straight. We only
want to adjust the part of the curve that extends to the left of the top point. We do this by HOLDING
DOWN THE CONTROL KEY while selecting and moving the control point. Go ahead and do this. You may
find you need to adjust the other control point that affects this part of the curve. Go ahead and change
their position until you are satisfied that the shape has a reasonable similarity to the outline of the
image you are tracing. Continue by doing the same thing to the bottom part of the curve. The fully
adjusted curve should look similar to the next picture.

The rudder curve as it appears after adjustment is complete

Extruding the Rudder
When you are satisfied with the rudder curve, go ahead and extrude it to make the rudder object. If you
have forgotten how to do this, you can go back to where we extruded the stabilizer and remind yourself.
Make the rudder ¼” thick to match the stabilizer and elevator. After you extrude the new object will
appear in the object list. Right click it and rename it “Rudder”.

With the rudder object created and renamed, you might want to save your drawing again, just to help
develop this good habit.
Now repeat the steps you have just completed to draw and extrude the fin. It may help if you hide the
rudder object first, like we did with the stabilizer when drawing the elevator. When you have the new
object, rename it “Fin”.

Wing
Making the wing is a little different than what we have done so far. The plan shows two ribs, one slightly
above and overlapping the other. It is drawn as though we see the “root” rib and the “tip” rib in
position. We need to trace both ribs.
Start with the root rib. It is the larger of the two. This is the cross section of the wing at its very center.
Use the curve tool and make it look like the picture. I started with the lowest point on the left and
worked in a clockwise manner, making 5 points and placing the 6th point over the first point to close the
polygon.

Adjust the control points to make the curve match the outline until you are reasonably satisfied. Now
you could also draw a polygon on the small rib if you wanted to, but let’s take this opportunity to try a
couple of new tools.

Copy, Paste and Resize
After you are satisfied with the root rib polygon, select it. (reminder: click on the “Poly” button in the
“Select” panel in the “Sketch” category, then click on any point in the root rib polygon) When it is

selected (it will be blue) find and click on the “Copy” button in the “Clipboard” panel in the “Sketch”
category.

You will notice the root poly deselects when it is copied. The “Object Snap” is still on. Turn it off. Now
click on the “Paste” button in the same panel. You will see the root rib polygon turn blue again. This is
actually a second polygon that we have just pasted. It is blue because it is selected. Move the mouse
cursor to any location that is not on any polygon. Press and hold the left mouse button while you drag.
You will see the new root rib polygon move. Move it so that it is roughly centered over the smaller tip
rib outline like you see in the next picture.

Find the “Resize” button in the “Sketch Poly” panel on the “Sketch” category. Notice that it has a small
arrow, indicating that it has a menu attached. Click the arrow and choose Manual Entry.

The window that opens shows you the width and height of the selected polygon. Right now it is 16.3355
inches wide and 2.891213 inches high. Your numbers will, of course, be slightly different.

In the “Multiplier” area the factors are Horizontal 1 and Vertical 1, and the “Use Multipliers” button is
checked. If you clicked on the “Resize Polys and Close” button, nothing would appear to happen. If you
changed the Horizontal and/or Vertical factor before you click on the “Resize Polys and Close” button,
the selected polygon will be resized according to your factors. For instance if the Horizontal factor is 2.0
and the original horizontal dimension is 16.3355, the polygon would be resized so that its horizontal
dimension is 32.671 (twice as wide).
You can also change the Horizontal and Vertical dimensions directly. If you change the horizontal to 16.0
and the vertical to 3.0, then click on the “Fit to Horizontal” and the “Fit to Vertical” buttons so that they
are checked, then click on the “Resize Polys and Close” button, the polygon will be resized to fit in those
dimensions.
You can also choose to have the polygons resized from their geometric center or from the current active
point. Make sure the green check appears in the “Selected Polys Center” button.
We don’t know the size of the tip polygon outline, so we will resize the polygon with the mouse. After
you make sure the “Selected Polys Center” button is checked, click on the “Set From Point and Close”
button to close the window. Now with the polygon selected (blue) click on the Resize button (top part,
not the menu) to start resize mode. Move the cursor to any empty area in the document window. Press
and drag the cursor. You will see the polygon change according to your movement. When you get it
close to the size, you’ll notice that it does not lie exactly on the outline. Turn off resize mode (click the
resize button again) then drag the poly so it more closely matches the outline. You may notice that it
isn’t quite the right size yet, so turn on the resize mode again and make it closer to the size you want.
You can repeat these operations until you are satisfied. The final result should look like the picture

below. Notice that you should not need to adjust any of the control points on the curve during this
operation. We want the root and tip ribs to have the same curve, just different sizes.

The Root curve has been copied, resized smaller, and put in position over the Tip rib outline

Tip Rib Sketch
We are going to make a copy of the tip rib and move it into a new sketch. Unselect the tip rib by clicking
in any empty area. This operation insures the points are fixed in their new position. Now copy the tip rib
(turn on poly select by clicking the “Poly” button in the “Select” panel, select the polygon, click the copy
button, then turn off the poly select button). This puts a copy of the tip rib on the clipboard.
Find the “New Sketch” button in the “Main” panel again.
Use the menu to navigate to Surface - Select a Poly -Align to Origin as shown in the next picture.

After you have selected this option, move the mouse pointer to the tip rib polygon and click it. You will
see the Input window open. Change the value shown to 36 and click OK.

Click the “Paste” button in the “Clipboard” panel in the Sketch category.
Now click the “Rotate” button in the “Main” panel in the Sketch category. Zoom out and rotate the view
so you can see what has happened.

Notice that you see a sketch plane, but it does not have the trace bitmap image in it. As you rotate the
view, you will also notice that only the tip rib polygon you just pasted is in this sketch plane. All of the
previous work you did is in the original sketch plane, which is no longer visible, since it is not the one
being edited. You will also notice that there is a new object in the object list named “Sketch2”. This new
sketch plane sits exactly 36 inches away from the original sketch plane. This means this new tip rib
polygon is exactly 36 inches away from the original rib polygons. And you may also be interested in
knowing that both the original sketch plane and the new one lie flat in the XZ plane, so this distance is
along the Y axis.

Sketch to Sketch Extrude
Rotate your view to something similar to what is shown in the previous picture. Activate the “Tools”
category (click on the tools tab). Look at the menu for the “Extrude” button. Choose the “Sketch to
Sketch item.

The Former Extrude Control window will open.

Click on the “Select Former Polys” button. Now click on the root rib polygon in the first sketch, and then
click on the tip rib polygon in the second sketch. You will see a large “plus sign” appear at the first point
of each polygon, and you will see the name of the sketch appear in the former sketch list in the control
window.
Leave the options in the former extrude window as shown, and click on the “Build” button. Click OK. You
will see a new object in the object list. Right click it and choose “Rename Object”. Change its name to

“Wing”. Rotate the view around to understand more clearly what we have made

The wing object as it was created by the Extrude Sketch to Sketch tool. The dihedral is determined by the vertical offset of
the tip rib from the root rib.

As with the stabilizer and elevator, the wing object is only half of what we will eventually need to
complete our model. Don’t worry about that right now. We’ll make the other halves later.
This might be another good time to save your file.

Fuselage
Right click the original sketch object and choose “Sketch” – “Edit Sketch” from the menu. You will see
the plan we are tracing is still there where we left it. Notice the fuselage former outlines at the bottom
of the plan. We need to draw these 5 shapes. The following pictures show you how to proceed. Since
they are all roughly the same shape, I started with former A, then made a copy of it and edited it by
moving points and resizing to make B. I then copied B and altered it to make C, and so on. When done
the final former polys should look like the pictures.

Notice in the third picture there are two lines that are positioned over the center markers in the trace
outline. These are important reference lines. We will need to make them for each former polygon, and
keep them together through the steps we are completing to making the fuselage. These straight lines
were made using the line tool. The first point was deposited at one end of the line, then the control key
or shift key was held to keep the line vertical or horizontal, then the second point deposited. After the
second point was deposited, the mouse cursor was moved slightly away from its location, and the right

mouse button was clicked. “End” was chosen from the menu. This makes a polygon that is not closed,
like a triangle or circle, but has an open side.
When you have former A and the center lines done to your satisfaction, copy them. There are 3
polygons. You can select them by turning on poly selection then clicking each of them while holding the
shift key down, or you can surround them with a rubber band box.

Paste them and move the new ones to the location over the B former outline as shown in the picture on
the left. Now resize them and adjust the point positions so they match the trace image outlines, as
shown on the picture on the right. When you have former B and the center lines done, copy them, and
repeat the procedure until you have all 5 former polys finished. They should look like this picture.

Fuselage Former Sketch Planes
Have you guessed how we will place the fuselage formers? You may be thinking we will make individual
sketches for each former polygon. And you are right. But the method we will use may surprise you.
The drawing is getting a little busy. Go to the object list window. Click on the second object to highlight
it. Move the cursor to the last object. Hold down the shift key and highlight it. You will see that all
objects in between also highlight. Right click on any highlighted object and choose “Hide”.

The document window now shows only the original sketch we made to hold the trace bitmap. Flat view
on the drawing. Position and zoom the view so the nose of the model outline is similar to this picture.

We want to make a simple vertical straight line at the location of each of the formers.
Select the “Line” tool. Move the mouse cursor to the bottom of the nose of the model outline at the A
former location. Deposit the first point at the intersection of the lines there. While holding down the
control key to keep the line vertical, move the mouse cursor to the end of that line, at the top
intersection. Deposit the second point there. Move the mouse cursor away a short distance in any
direction. Press the right mouse button. Choose “End” from the menu. You should have a line like what
you see in the next picture.

Repeat this operation for each former location at B, C and D, but read the next part before doing the
one at E.
When you make the line at E, you will notice that the line you want to make lies directly on top of the
vertical line that makes the “hinge” line of the rudder. You may realize that if you do this, it will be
impossible to select the new line later. We will address this by simply hiding the rudder polygon. Select
the rudder polygon, then right click with the mouse cursor in the document window and choose “Hide
Selected Polygons”. If the menu item is grayed out, it means you don’t have any selected polygons. To
show the hidden polygons, you choose “Show Hidden Polygons”. If this menu item is grayed out, it
means there are no hidden polygons in the sketch.
When you are finished, you should have 5 vertical lines, one at each of the former locations. We will use
these lines to create former sketches in the exact location that we want for the fuselage formers.
Now click the right mouse button on an empty area of the document screen. From the menu choose
“Create Former Sketches”. When the window opens, click the “Select Former Polys” button. The text in
the button will change to “Quit Selection”. You have told the tool to watch which polygons you choose
and put them in the list of polys that we want to use to make sketches to hold our formers.

Move your cursor into the edit window and select the former at “A”. You will see an entry appear in the
Former Sketch Poly List. It tells you the order of the poly, and the name that will be given to the sketch
that the tool will create. You will also notice that there is now some text at the first point of the poly you
selected that reads “Former Sketch Poly 1”. Go ahead and select the polygons you made at B, C, D and E.

The Sketch Poly List now shows you that 5 new sketches will be created, named “Former Sketch A”
through “Former Sketch B”. The sketch planes will be at right angles to the sketch that holds the
polygons you selected. Further, the location of each sketch will correspond with the polygon shown in
the list, #1 through #5. If you look at the numbers on screen, you see that #1 is on the far right, and the
numbers are in order across the screen from left to right. This is exactly what we want, as will become
obvious in the next steps.
Click on the “Create” button. The window will close, and you should see 5 new objects appear in the
object list, named Former Sketch A through Former Sketch E, as promised.

Note that you could have created the sketch planes by a more manual method. You could have extruded
the polys and then added a new sketch by selecting the resulting rectangle. Doing them together using
the Former Sketch Planes tool is much easier.
Now that we have our former sketch objects in position, we need to place the correct former polygon in
each one of them. We want former polygon A to be in Former Sketch A, former polygon B to be in
Former Sketch B, and so on. The method I like to use is to copy all 5 former polygons, then paste them in
each sketch. Put your mouse cursor above and to the left of the group of former polygons. Press the left
mouse button, and drag down and to the right. Let go of the left mouse button when all 5 former
polygons are surrounded by the rubber band box. (Note that if instead of seeing the rubber band box
begin forming, you see the view rotate, you have the “Rotate” button in the “Main” panel depressed,
and you will need to unselect it before you can select the polygons in this manner.)

Picture shows the five Former Polygons (these are curves) surrounded by the rubber band box just before releasing the left
mouse button to select them

With the 5 former polygons selected, copy them (click on the “Copy” button in the “Clipboard” panel on
the “Sketch” category.) Now right click on “Former Sketch A” in the object list and choose “Sketch, Edit
Sketch” from the menu. You will see the trace picture we have been working with disappear. Zoom out a
little, and rotate the view (click on the “Rotate” button in the “Main” panel, then press the left mouse
button in an empty area and drag.) You will see that this sketch is at right angles to our original sketch,
and that it’s plane passes through both points of the A polygon. You will also see that we are now
editing the sketch object named “Former Sketch A” just as we requested. Paste the former polys into
this sketch (click on the “Paste” button in the “Clipboard” panel). You will see the 5 former polygons

appear. They are automatically selected when you past them. Click in an empty area to deselect them.

The picture shows Former Sketch A being edited. The 5 former polygons have just been pasted and
deselected. Notice that the new sketch is at right angles (orthogonal) to the original sketch. Also notice
that the plane of the new sketch contains both points of the polygon used to position it.
Now right click on “Former Sketch B” in the object list and choose “Sketch, Edit Sketch” from the menu.
Paste the former polys in this sketch. Deselect them. Repeat this operation for the remaining former
sketches C, D and E.

You now have the former polygons in all 5 former sketches. We need to position the appropriate
polygon in each sketch. You should still be editing sketch E, with the polygons unselected.

Choose Flat View and position the view so you can see the polygons. Select the former polygon E (the
smallest one) using the rubber band technique. You should end up with the former poly selected, along
with both the vertical and horizontal lines that provide us with a positioning point. Press the left mouse
button anywhere on the screen and drag these 3 polygons so that the point where the vertical and
horizontal lines cross is centered on the sketch origin (the center of the sketch grid) as shown in the
illustration. When you have the cross close to the sketch origin, you can zoom in to be able to position it
more clearly. When the center of the crossed lines is centered to the sketch origin, as shown in the
picture, deselect the polygons.

Now right click on “Former Sketch D” and choose “Sketch, Edit Sketch”. Flat View this sketch, and repeat
the procedure, but this time moving former polygon D. Repeat with Former Sketches C, B and A. Your
screen should now look like the picture on the left. If you rotate your view, you will see how these
polygons are positioned relative to each other in space.

Extruding the fuselage
We are ready to use the former polygons to extrude the fuselage. We use the same tool we used to
make the wing.
Click on the “Tools” category. Choose the “Extrude” button menu “Sketch to Sketch”, just like you did
when you made the wing panel. The Former Extrude Control window will open.

Rotate the view to something similar to this image. You want to be able to see each of the former
polygons and be able to distinguish which is A, B, C, D and E.

In the Former Extrude Control window click on the button, “Select Former Polys”. Now start at one end
and select the former polygons in order to the other end. I started with former A at the nose of the
model, and worked my way to E at the tail of the model. You will see a large “plus sign” appear at the
first point of each polygon, and you will see the name of the sketch appear in the former sketch list in
the control window.

Leave the options in the former extrude window as shown, and click on the “Build” button. Click OK. You
will see a new object in the object list. Right click it and choose “Rename Object”. Change its name to
“Fuselage”.
Click on the “Home” category. Click on the “Rotate” button. You will see the program leave the sketch
editing mode. This is the normal method of leaving sketch edit mode. The former sketches and their
polygons are independent of the new Fuselage object. We are free to change them in any way with no
change to the fuselage. We no longer need them. Go ahead and select them all and either hide or delete
them. I usually just hide them. Even though I can’t think of a reason that I might need them again, they
don’t take much memory, and when invisible, they don’t really get in the way. Besides, later I might
want to play with the Former Extrude tool options to see how they make the fuselage polygon layout
different.

Make sure you don’t delete “Sketch 1”. We aren’t finished with it yet. This is probably a good place to
save your work again.

Rotate the view around a little to see how the fuselage is constructed. Is it obvious to you that you could
delete this fuselage, return to the former sketches and change the polygons, then extrude the fuselage
again? Any change you made would change the fuselage. Just like the wing panel you made earlier, it is
really just a “skin” made of triangles running from former polygon to former polygon.

Moving Parts to a Model Space
We named the space we have been working in “First Model Plan”. If you recall, I advised you to name it
“……Plan” because it is not the file you fly. As you are seeing, it is the file you use to build the model. A

good practice is to name the file we fly with the same name, but without the word “Plan” in the name. It
is time to make this file and start to build the model you will fly.
Click on the large round DAM icon in the upper left part of the application window frame. From the
menu you see, choose “New”. You will see a new workspace. It will have the name “Workspace X”,
where “X” is a number reflecting how many workspaces you have created during the work session.
Return to the First Model Plan workspace by clicking on the tab with that name. You will see you are
back in the space where you have been working. Right click on “Fuselage” in the object list and choose
“Copy” from the menu. (If you have the home category active, you may have noticed that the “Paste”
button became available.)
Return to the “Workspace X” workspace that you just created. In the “Home” category, find the “Paste”
button in the “Clipboard” panel, and click on it. You will see the fuselage appear in this new workspace.
Zoom out and rotate the view around to see it.
Click on the large round DAM icon in the upper left part of the application window frame again, and
from the menu you see, choose “Save As”. Name the new file “First Model”. As before, the application
extension “.dam” will be automatically appended if you don’t enter it. Now that you have saved the file,
you can quickly save your changes anytime just by clicking on the “Save” button in the quick area beside
the large DAM icon.
Let’s move a copy of the fin and rudder into this new space. Return to the First Model Plan workspace.
The rudder and fin objects are hidden. Select them (remember, hold the Control key to select more than
one object). Right click either one of them while they are selected. Choose “Show” from the menu. You
will see them appear. Select them again and copy them. Return to the First Model workspace and paste
them. You will see them appear.
Rotate the view so you can see their position a little better. The fuselage is centered to the origin,
because we centered the former polygons to the origin as we placed them, before extruding the
fuselage. The fin and rudder, however, were extruded from a polygon that was on a plane that included
the origin. They are not centered to the origin. As a result, they are not centered to the fuselage. They
also need to be moved a little lower.
There is a tool that makes positioning them very easy. Click the “Rotate” button drop down menu arrow.
Choose “Right” from the menu. The view changes so you are looking exactly down the Y axis at the right
side of the fuselage. Select the Rudder and Fin objects. Activate the “Tools” category, and click on the
“Center” button. The tool window will open.

Click on the “Origin” button. (The origin is the point in space where the X, Y and Z axes intersect. It is
also the point in space where the X, Y and Z values are all 0.0.) You will see the fin and rudder move so
they are centered on the origin. They are mostly inside the fuselage. That’s ok. That’s where the origin
is. Click the “OK” button.
Now we want to manually move them to the tail of the fuselage. We can do this because we are looking
directly at the right side of the fuselage. Return to the “Home” category. If you have rotated the view at
all, click the “Rotate” button drop down menu arrow. Choose “Right” from the menu again. With the fin
and rudder objects still selected, click the “Translate” button in the “Move” panel. Now move the mouse
cursor to the top part of the fin or rudder where you can see them, or to an empty part of the screen,
press and hold the left mouse button while dragging it. You will see the fin and rudder move with it.
Move them so they are in the position you want. If you want to zoom in to see their final position a little

better, you can use the mouse wheel to do so. You can also release the left mouse button any time, then
press it again to continue moving. You can also press and hold the mouse wheel while dragging to
reposition the view up/down/left/right. Notice that when you are zoomed in, the amount of movement
you see is smaller, giving you finer control of the translation (movement) when you are zoomed in. In
general, when you need to move very small amounts, zoom in, and when you need to move large
amounts, zoom out.
Make sure that you DO NOT ROTATE THE VIEW when moving them. Since we are looking directly down
the Y axis, with the X axis left-right and the Z axis up-down on screen, we are only moving the fin and
rudder objects in the X and Z directions. We centered them to all three axes with the center tool. We
want to change the X (nose to tail) position and we want to change the Z (up and down) position, but we
want them to remain centered to the Y (left to right). Note that the rotate button is disabled when you
are translating, and also that when you click on the rotate button it will deactivate the translate button.
When you are happy with the location of the fin and rudder, deselect them by clicking in any empty
place in the object list.

View from the Right to move the Fin and Rudder into position

Let’s use our new found skills to place the stabilizer and elevator. You can probably get them into our
model space without explicit instructions, but here’s a reminder. Return to the First Model Plan
workspace. The stabilizer and elevator objects are hidden. Select them (remember, hold the Control key
to select more than one object). Right click either one of them while they are selected. Choose “Show”
from the menu. You will see them appear. Select them again and copy them. Return to the First Model
workspace and paste them. You will see them appear.

Right now we only have the right half of the stab and elevator. There is an easy way to make the other
half. Rotate the view to something like that shown. You need to be able to see the center edge of the
stabilizer, like shown. Select the Stabilizer and Elevator objects. Activate the “Tools” category. Click on
the “Mirror” button in the “Tools” panel. The Object Mirror window will open.
Click on the “Polygon” button. Now hover over the edge of the stabilizer, and when you see it is
highlighted, click on it.
You will see the other half of the stabilizer and elevator appear, and their objects be added to the object
list. We now have a Stabilizer object and a Stabilizer Mirror object. Similarly we have an Elevator object
and an Elevator Mirror object. We don’t need all four of these. We only need a stabilizer and an
elevator. The elevator needs to be separate from the stabilizer, but we don’t need left and right halves
(at least for this model), so let’s fix it.

Select the Stabilizer and the Stabilizer Mirror objects (use the control key when you click on them so you
can select both). Right click on either of them and choose “Object”, “Combine Selected Objects” from
the menu.

You will see a new object added to the object list. Right click it and rename it “Stabilizer”. You will notice
that the original stabilizer and stabilizer mirror objects were hidden when we combined them. The tool
doesn’t delete them in case you need them. Right click them and delete them.

Now do the same thing with the elevator and elevator mirror objects. When you are done you will have
only one stabilizer object and one elevator object. In this image, the elevator object is selected so you
can see the one object now includes both elevator halves.

Now zoom out and look at where the stabilizer and elevator are located. We will need to move them
into position like we did with the fin and rudder. However, you also notice that right now they are
pointed in the wrong direction. They will need to be rotated. Let’s do that first.
Select the Stabilizer and Elevator objects. Click on the drop down menu arrow on the “Rotate” gadget in
the “Move” pane in the “Home” category. Choose “Manual Entry”. The Rotation tool window will open.

You will become familiar with the axis system as you work with the program. For the stab and elevator
objects, we need to rotate 90 degrees around the X axis, then 90 degrees around the Z axis. Enter the
values as shown, then click the OK button.

Now we need to center them to the origin. While they are still selected, activate the “Tools” category
and click on the “Center” button. Click on the “Origin” button and click OK.
Now we can move them to their position at the tail of the aircraft.
Remember, we want to do this while looking directly at the model from the right side, so that we only
move them up/down and forward/backward. Activate the “Home” category. Click on the drop down
menu arrow on the “Rotate” button in the “View” panel. Choose the “Right” menu item.

While the stab and elevator are still selected, click the “Translate” button in the “Move” panel. Move
the stab and elevator back near the tail. Place them at an up/down position that pleases you. While
looking at the right side view, you can’t see exactly where to put them in the forward/backward
direction. We need to look down from the top. When you have them in the up/down position that
pleases you, click on the drop down menu arrow on the “Rotate” button in the “View” panel and
choose the “top” menu item. Now you can move them in the forward/backward and left/right direction,
but not in the up/down direction. Move them until you are pleased.

You can now click on the “Rotate” button in the “View” panel. Rotate the view around to see how you
have placed them. If you are not satisfied, you can tweak their position until you are happy. When you
are satisfied, deselect them by clicking in an empty area in the object list window.

Cutting the Ailerons and Flaps
It is almost time to move the wing into the model space. But before we do, we need to make the
ailerons and flaps. Go back to our plan workspace, by clicking the First Model Plan tab. Right click the
fuselage and choose “Hide” from the menu. Right click the wing object and select “Show” from the
menu. Right click the “Sketch 1” object and hide it too.
Rotate the view around to see what you have in the workspace. It should be just the right wing panel.
When you are finished, click on the drop down menu arrow on the “Rotate” button in the “View” panel
and choose the “Top” menu item.
Now activate the “Sketch” category. Click the drop down menu arrow on the “New Sketch” button.
Choose to make the new sketch in the XY plane at the Origin.

Rename the new sketch object “Flap Aileron Sketch”.
We are going to draw a couple of polygons to use with a tool that allows us to cut into an existing
polygon mesh. The tool converts an object into two objects, an “inside” and an “outside” object. I’m just
mentioning this so you have an idea of what we are doing. It will become very clear as you proceed.
So draw the upper rectangular polygon shown. This one we will use to cut the flap. The long edge
shown at the right will become the hinge for the flap. It is often best to keep it somewhat parallel to the
trailing edge of the wing. You may prefer to make the short edges more perpendicular to the trailing
edge. I just decided I like the appearance better the way I drew them.
When you have the flap polygon drawn, go ahead and make the one for the Aileron. Your screen should
look like the next picture.

Activate the “Tools” Category and click on the “Cut” button. The cutter tool window will open. The
cutter will only cut polygons that are selected.

Select the Wing object. Click on the “Select Cutter” button. Hover over the flap polygon. When it is
highlighted, select it by clicking the left mouse button. Now click on the “Perform Cut” button. Close the
cutter window by clicking the “OK” button.
Let’s take a look at what happened.

The wing object has been hidden. There are two new objects in our object list. They are exactly what
their name indicates. In the picture I have selected “Wing Cut Object Outside” so you can see it clearly. It
is an object made from the original wing object with the part inside of the cutter polygon removed. The
second new object “Wing Cut Object Inside” is made from the original wing object with the part outside
of the cutter polygon removed.
Rename “Wing Cut Object Inside” to “Flap Right”.
Now we need to cut the aileron. Click on the cut tool again to open the cutter window. This time you
want to select and cut the “Wing Cut Object Outside” object with the longer aileron polygon.

Look at the object list now. As you may have expected, the “Wing Cut Object Outside” object has been
hidden. You see the “Flap Right” object you just renamed is unaffected. Two new objects have been
created, with long names, but as before, one is the “outside” object and one is the “inside” object. I
have selected the “outside” object to make it clear.
Rename the “Wing Cut Object Outside Cut Inside” object to “Aileron Right”.
Rename the “Wing Cut Object Outside Cut Outside” object to “Wing Right”.
We won’t need the “Wing Cut Object Outside” object that is now hidden. Right click it and delete it.

Right click the Flap Aileron Sketch object and choose “Hide”. You will see that we leave the sketch
editing mode when you do this.
We are ready to make the other half of the wing, and at the same time, we’ll make the left aileron and
left flap. Select the Flap Right, Aileron Right and Wing Right objects. Rotate the view similar to what is
shown so you can see the center rib. You will need to be able to select it for the next tool.
Activate the “Tools” category. Click on the mirror tool. Select the “Polygon” button. Hover over one of
the triangles that make up the center rib and when you have one highlighted, click it with the left mouse
button.
You will see that the object list now has the expected mirrors of the three selected objects. When we
mirrored the stabilizer and elevator, we made the original and mirror into one object. We don’t want to
do that with the flap or aileron. Their “hinge lines” are not parallel, like the elevator halves. We need to
keep them separate. We can, however, join the wing halves. Select “Wing Right” and “Wing Right
Mirror”. Right click one of them and choose “Object”, “Combine Selected Objects”. Rename the new
object that appears “Main Wing”. You can right click and delete the “Wing Right” and “Wing Right
Mirror” objects, or if you prefer, just leave them hidden.
We can now move the entire wing assembly to the model space. Select the “Main Wing” object, both
Flap objects and both Aileron objects. Activate the “Home” category. Click on the “Copy” button in the
“Clipboard” panel.
Change to the model space by clicking on the “First Model.dam” tab. Click on the “Paste” button in the
“Clipboard” panel. The wing, flaps and ailerons will appear.
They are centered left-right, as we want, but they are not in the front-rear or up-down position we
want. Click the menu arrow on the “Rotate” button in the “View” panel and choose “Right”. Select all 5
of the new objects. Click on the “Translate” button in the “Move” panel. Drag the objects to a position
that pleases you. Deselect the objects.

Rotate the view around a while and admire your work.

It is a good idea to save both your plan and your model, so go ahead and do that too.

We have the model nearly finished. Before we think about model textures, we need to add the spinner,
landing gear and wing struts.

Spinner
Return to the “First Model Plan” workspace. Hide everything that is not already hidden. Now right click
on “Sketch 1” object and from the menu choose “Edit Sketch”. This is the sketch we have been using to
trace the bitmap. Zoom and pan the drawing so that the spinner dominates the window. Use the curve
tool to trace the solid line (top half) of the spinner. You should end up with something similar to the
following illustration.

Now activate the “Tools” category. Click on the “Revolve” button in the “Shell” panel. The revolve
window will open.

Notice the long button is disabled, and has text that reads “Waiting: Choose Revolve Axis”. Click on the
“Select Axis” button. Move the mouse cursor over the straight horizontal line at the bottom of the
spinner curve you just drew, and click it with the left mouse button. You should see it highlight. You
should also see the text in the long button change to “Waiting: Choose Polys to Revolve”. Click on the
“Select Axis” button again to turn it off.
Click on the “Poly” button in the “Select” panel. Select the spinner curve. When it is selected, the text in
the long button will change to “Perform Revolve”, and it will now be enabled. Click it and you will see
the spinner object that is created from the spinner polygon. If you wanted to, you could change the tool

options and click the perform button again until you get what you want. The spinner we made will suit
our purpose very well. Click on the “OK” button to make the final spinner object.
Notice a new object has been added to our list. Right click it and rename it “Spinner – Engine”.
We want to move the spinner to the front of the model. Here is a very brief description. If you don’t
remember how to do this, look back at the section on how we positioned the fin and rudder.
Select the spinner object. Go to the “First Model.dam” workspace. Paste the spinner. Center the spinner
to the origin. Change the view to look at the right side of the model. Select the spinner and translate it
until you see it come out of the fuselage at the nose of the model. Put it in a location that pleases you.
Deselect the Spinner-Engine object.

Tail Wheel
Return to the plan workspace. Zoom and pan until the tail wheel area is prominent in the window. Use
the Line tool to trace the tail wheel bracket. Extrude it with a distance of 0.15” (it will be slightly thinner
than the rudder, which we made 0.25”.) Make sure the “EndCaps” is on. Now use the Circle tool to trace
the tail wheel as shown. Extrude the circle to 0.25”.
Rename the two extrusions as shown.

Copy the tail wheel and support objects. Return to the model workspace and Paste them. Select them.
We are going to position them manually. Click on “Translate” in the “Move” panel. Looking at the
“Right” view, move them up/down and forward/backward until satisfied. Now look from the “Rear”
view. Move the support until it is roughly centered to the rudder. Now move the wheel until it is slightly
offset as shown.

Main Gear
Return to the plan workspace. Pan and zoom to see the side view of the main gear. Use the line tool to
trace the main wheel support. Use the curve tool to trace the tire cross section. Your drawing should
look like this

Use the extrude tool to extrude the support. Make it 0.25” thick. Remember to turn On “EndCaps”.
Rename the new object “Main Wheel Support”.
We’ll use the revolve tool to make the tire. Activate the “Tools” category. Click on the revolve tool. Click
on the “Select Axis” button. Select the bottom horizontal line of the tire curve you have made. Click on
the “Poly” button in the “Select” panel. Select the curve. Click the “Perform Revolve” button. Click “OK”
to make this the final revolve.
Rename the new object “Main Wheel”

Select the main wheel and main wheel support objects and copy them. Return to the model workspace
and paste them.
Select the “Main Wheel” object. We need to rotate it so it points in the correct direction. Click on the
menu arrow on the “Rotate” button on the “Move” panel and choose “Manual Entry”. Set the rotation
to have an X of 0.0, a Y of 0.0 and a Z of 90.0. Click “OK”. The wheel will rotate to the correct direction.
Change to the “Front” view. (use the menu arrow on the “Rotate” button on the “View” panel.
Select the “Main Wheel Support” object and translate it to about this position.

Click on the “Rotate” button in the “Move” panel. Move the mouse into the window and press the left
mouse button while dragging. You will see the selected object rotate. Rotate it to about this position.

Click on the “Translate” button in the “Move” panel. Move the Main Wheel Support object toward the
fuselage until the top part is just inside. Then select the Main Wheel (the support will deselect) and
move it to the position shown in the picture.

The Right main gear is done. We need to make the Left main gear. It is just a mirror image of the right
side, across the XZ plane. Select the Main Wheel and the Main Wheel Support objects. Activate the
“Tool” category. Click on the Mirror button. Click on the “XZ Plane” button. You’ll see the left side
appear. Click “OK” to close the window and keep the new objects.

Unselect the objects. You can combine the supports into a single object, and the wheels into a different
single object if you wish, or you can rename the first set with a “Right” and the second set with a “Left”.
You decide which one you want to do.
Rotate the view around a bit to see the final appearance of the model now that the gear have been
added.

Wing Struts
Return to the plan workspace. Pan and zoom so the wing struts are prominent in the view. Use the Line
tool to trace the strut.

Extrude the strut to the same thickness as the main wheel support object, 0.25” Rename the new object
“Wing Strut”.
Copy the “Wing Strut” object. Go to the model workspace and paste it. Select it. Click the menu arrow
on the “Rotate” button in the “Move” panel and choose “Manual Entry”. Set the X value to 90.0, Y value
to 0.0, and Z value to 90.0 and click OK.
Change to the “Top” view. (use the menu arrow on the “Rotate” button in the “View” panel) Select the
“Wing Strut” object. Click on the “Translate” button in the “Move” panel. Move the wing strut to about
the position shown in the picture.

Change to the “Front” view. Use the “Rotate” and “Translate” buttons on the “Move” panel to move the
strut to about what is shown in the next picture.

Use the mirror tool to make the left strut. Mirror across the XZ plane. If you need a reminder on how to
do this, look at the section on the Main Wheels.
Combine the right and left wing struts into a single object and name it “Wing Struts”.
Rotate the view around to see what you have made.

Propeller
We need a propeller. Let’s do it slightly differently to experience a quick use of temporary workspaces.
Create a new workspace by clicking on the “New” button, or choosing “New” from the menu that drops
down from the large round DAM logo button. When the space appears, activate the “Sketch” category.
Create a new sketch in the XZ plane at the origin.
Turn on the Grid Snap.
Use the Line tool to make a single line 6 inches long horizontally, starting at the top center of the grid
and going to the origin, then another segment of the line going from the origin right for an inch or two.
You can right click and choose “End” to stop making the polygon after the second line is made.
The line should look like the next picture.

Take time to notice how the grid snap option works, since this is our first experience with it. With the
grid snap option active, the points you deposit, or move, “snap” to the grid. By changing the dimensions
of the grid, you can control how coarse or fine this is.
When you have the line made, activate the “Tools” category and click on “Revolve”. Click on the “Select
Axis” button. Click on the short horizontal line segment.
Turn off axis selection by clicking the “Select Axis” button again.
Make sure “Poly” in the “Select” panel is NOT active so you can select only the vertical segment. Click on
the vertical line segment. Now click the “Perform Revolve” button. Click OK to accept this object.
You cannot see the object we made. It is a disk with no thickness. Click on the “Rotate” button in the
“Main” panel and rotate your view. You should see the disk.

This is an excellent opportunity to think about the axis system. You asked for a sketch in the XZ plane
centered to the origin. The sketch grid is 12 inches square. The vertical line you drew sits exactly on the
Z axis. The shorter horizontal line sits exactly on the X axis. When you chose to revolve the vertical line
around the shorter line, you were actually asking DAM to revolve the vertical line around the X axis. The
resulting disk is orthogonal (perpendicular) to the X axis, and lies perfectly in the YZ plane.
I had you do it this way because this orientation is what we are using for the model. The model’s
fuselage lies lengthwise along the X axis. The disk will sit in the model space in the orientation of the
propeller. Of course you could have drawn the disk in any axis, and rotated it to the correct orientation
in model space, like we have done with the stabilizer and elevator. But thinking ahead gave us a good
mental exercise.
We need to do one more thing before we move the propeller to the model space. While flying, we want
the propeller and spinner to rotate. We will need an axis we will select for them to rotate around. We
could wait and make one separately, but it will be convenient to make something here to use when we
need to select the rotation axis.
Flat view the sketch. Draw a single line from about the ½” line to about the 2” line as shown. Extrude
this line 0.25”.
Combine this object with the disk. Rename the new object that is created “Propeller”.
There is one more thing you may have noticed about the disk. If you try to look at it from the backside, it
disappears! This is the first object we have made that has only one “side”. By default, DAM makes
objects that have the “cull” property set. Put simply, “cull” means a polygon is only visible from one side.
This speeds up rendering. Think about a sphere. You can only look at one side. It makes sense to ignore
any polygons that are on the side opposite of that you see. A sphere has two sides. But this disk has only

one side. And when the model is flying away from you, you will be looking at the “invisible” side. By the
way, the visible side is determined by the order of the points on screen. If cull is on for an object, if the
points are clockwise, you can see the polygon, but if the order is counter clockwise, it is not used in
creating the view. We can turn off the cull property. Right click the Propeller object. Choose “Surface
Properties”. Find the “Cull” button and turn it off. Click on OK to accept the changes. Now rotate the
view and you will find you can see the propeller from both sides.

Did you get another surprise? The disk reacts to light properly from the original side, but the side we
made visible is now always dark. Again for speed, the polygons only “see” light from one side. Right click
the propeller object and choose surface properties again. Find the “Two Sided Lighting” button and turn
it on. Click on OK to accept the changes. When you rotate the view, you will find you can now see the
disk from both sides, and it is properly lit from either side.
This doesn’t look much like a propeller, does it? Don’t worry. We will use a texture to create the
appearance of a propeller in motion when we get to the upcoming section on textures.
Remember we are working in a “temporary” workspace? Let’s wrap things up. Right click the propeller
object (which now contains both the disk and the rotation axis guide polygon). Copy it. Now return to
the “First Model” workspace and paste it. Make sure it was added to the object list. Save the “First
Model” workspace. Now click on the workspace where you created the propeller. When you have
activated the temporary workspace, click the X in the right side of the tab to close it. You will get a
requester asking you if you want to save your changes. Click the “No” button. The workspace will close
without you ever having saved it. It doesn’t matter. This was just a quick workspace we used to create
the propeller, and since we copied it and put it in the model space (and saved it!), we no longer needed
the propeller workspace.

Make sure you now have the “First Model.dam” workspace active. We need to move the propeller into
position behind the spinner. We know the spinner is centered to the Y axis (left/right), and we know the
propeller is already centered to all axes. For the fin and rudder, and for the stab and elevator, we
changed the view to look toward the “Right” side of the model, then used the translate tool to move the
objects. We can’t do that with the propeller because it has no thickness. If we look from the right side of
the model, it is edge-on, and we can’t see it.
DAM has a feature that helps us with just this situation (and more). Remember when we used the
center tool? We centered the selected object to the origin. Besides the “Origin” button, there was a
second button in that tool called “Active Point”. If we move the “Active Point” to the center line of the
spinner, we could use the center tool to position the propeller.
Note that this idea of “active point” has many uses you will discover as you become more familiar with
DAM. There are several ways you can set the active point.
1. You can double click the mouse wheel while it is over any polygon in any object.
2. You can click any point in a sketch while holding down the control key.
3. You can click on “Select point” in the “Mode” panel, then highlight any point in any object and
while holding down the control key, click the mouse wheel.
4. You can right click on any object and choose “Active Point to Center”.
We’ll use the third method. Hide the fuselage. Zoom and pan until you can see the rear side of the
spinner. It is actually made of 12 triangles, with a point in the center. If you would like to see the
polygonal structure of the spinner, right click the spinner object in the object list and choose “Surface
Properties”. Turn ON “Wireframe”. You will see the polygons that make up the spinner. However, we do
not want to be in wireframe for the next step, since it would now be easy to select points on the
opposite side of the object. Turn wireframe back off and click on OK to close the properties window.
Click on “Select Point” in the “Mode” panel. Move the mouse cursor over the center point at the rear of
the spinner. You will see the center point highlight. Single click the mouse wheel. You will see a set of
three very small lines parallel to each axis appear at the highlighted point. This is the “Active Point”
marker, and tells us this point is space is now the active point.

With the active point at the rear of the spinner as shown, select the propeller object in the object list.
Activate the “Tools” category and click on the “Center” button. In the Center tool window, click on
“Active Point” and click “OK”.
You will see the propeller object move so that it’s geometric center is in the same location as the active
point.
Show the fuselage again, and rotate the view so you can see where the propeller has moved. Since we
added the motor axis polygon, it is slightly forward of where we want it.

Click on the menu arrow on the “Translate” button on the “Move” panel. Choose “Manual Entry”. The
translate tool window will open. You should know by now that we want to move backward on the X axis.
I’ve guessed 0.5 inch might be enough. Enter the values shown and click OK. Rotate the view and see if

this is where we want the prop. I think it should be moved even more. Open the translate tool window
again. The values will be the same as you have just used. Just click OK to move the propeller backward
another 0.5 inch. Rotate the view again. This looks just about perfect. We have the propeller in the
location we want.
Deselect the propeller object and rotate the model. Everything is looking pretty good. Even though I
know we will make the prop look great later, I don’t like seeing it as that big ugly flat disk. Right click the
propeller object and choose “Surface Properties”. Find the transparency gadget. Grab the slider and
move it while you watch what is happening in the view. Set it to around 0.5, and OK the window. We’ll
change it later, but at least for now it is a lot better to look at.
Save your work.

Shading
You have noticed that you can see the individual “flats” from the polygon structure of the model. Let’s
make it look smooth. Right click on the fuselage object. Choose “Shade”. The Object Shading window
will open. This tool examines the relationship of all the points in the object. If two or more polygons
share a point, the normal at this location is averaged between them. This averaged normal is used to
calculate the light reflection. This makes the object look smooth. The “Maximum Angle” is set to 45, and
that is the value you will almost always use. It means if the angle between the polygons sharing the
point is less than 45 degrees, they will be smoothed. If the angle is 45 or greater, they will not be
smoothed.

Click on the “Apply Shading” button. If you are shading an object with a large number of polygons, it can
take some time to finish, so a “Stop” button is available. For most objects, the shading will complete in a
second or two.
Click on the “Close” button when done and rotate the view. You will see the fuselage now has a smooth
appearance.
Go ahead and shade the other objects that show the polygon “flats”. I chose to shade the main wing,
the main wheels, and the spinner.

Rotate the view to see the model now. It is really starting to look very good, don’t you think? It will be a
lot of fun to watch this model in a close fly-by, and touch and go.

Texturing
You can build the most wonderful model in the world, and without a decent color scheme, it just isn’t
finished. Some might argue that the color scheme is the most important component of model design.
I’ve seen models that are have been wrecked and repaired multiple times that looks bad, but will still fly
very well. A poor appearance guarantees that the model won’t receive much attention, except for
perhaps a few critical stares, even with a skilled pilot at the controls.
Let’s agree that the color scheme is at least as important as the model’s structure.
DAM has perhaps the most elegant texturing method of any program of its type. You can decorate your
model with any picture or graphic, from your camera, paint program, or something you found on the
web. You can use the images to change color, create bump maps, reflection maps, control transparency,
and more. And is it intuitive! You’re going to love this!
We’ll start with a simple custom color scheme, and make a texture that is perfectly fitted to our model.
Let’s decide to make a set of stripes of some kind on the fuselage and wings. We’ll also make a logo of
some kind for the model, maybe just some text with the model’s name.
We’ll need a paint program of some kind. If you have a commercial program that you like, I encourage
you to use it. There is also a very good public domain program currently called “Gimp 2” that you can
Google and download. For this tutorial I’ll use Microsoft’s Paint. Almost everyone has it. You’ll find it in
the Accessories folder. If you are using another program, the steps will be very much the same. It is the
concept we are seeking to learn, not how to use a specific program.
It would be a great help in positioning the stripes if we had an outline of the model. Let’s make one.
Start Paint, or your paint program.
Start DAM if it is not already running and load our model file, “First Model.dam”. If you are already
running DAM, get the workspace for the model active.
Click the menu arrow on the “Rotate” button on the “View” panel and choose “Right”. Hide everything
except the fin, rudder, fuselage and spinner. Make the screen reasonable large.

Now click on the dropdown arrow on “Global” in the “Lights” panel. There are two global lights in the
editing environment to light your model when you are editing it. Global 1 is active as you can see from
the fact that it’s button has a green checkmark. Move the “Strength” to 0.0. Now select the “Global 2”
button and make it’s strength 0.0. There is now no light in the editing environment. Voila! A perfect
outline of your model from the side view.

If we can get this into your paint program, you can use it to develop your color scheme. Here we’ll use
some built in Windows tools. Find the key on your keyboard called “Print Screen” and press it. You might
have thought this would actually print the image. It does not. It actually copies whatever you have on
screen. It is now in the system clipboard. Go to your paint program and simply paste the image. Some
programs have a menu option or a button for this operation. Some do not, but will respond to the
keyboard command “Control V” (hold down the control key and press the “V” key) Some programs
require you to use a menu item something like “New from Clipboard”.

The picture shows the copied picture of the DAM program after it has been pasted into Paint, with the
side view outlined by the area selection tool.

Got it? Good.
We only need the model outline. Use your paint program’s area selection tool to make a box around the
model outline. Allow a little space on all sides of the model like shown in the picture. If you are using
Paint, right click the selection and choose “Copy to”. A file requester will open. It may be set to save as a
jpeg picture. Change that to a 24 bit .bmp picture. Choose a suitable location and name the file “First
Model Side View”. Now in Paint, click the File menu and choose “Open”. Select the file you just saved.
You will see the outline we want.

We are ready to create the design.
First let’s give the model a base color. Use the bucket tool and pick a dull yellow color. Fill the black
shape with the new color.

Now choose the “Polygon” tool and choose the “solid with no outline” option. Select a deep green color.
Draw a shape similar to the one in the next picture. Notice that the shape goes outside of the outline at
the right. This is intentional, and you want yours to do the same.

Now draw a few more shapes like you see in the next picture. Of course, this is just what I came up with.
You can choose to do more or less, or something completely different.

We need to do one more thing to the side view texture. If we leave the yellow outline as it is, an
absolutely perfect fit to the model, it will be hard to place it on the model without seeing some of the
grey background color somewhere around the edges. Use the bucket fill and fill the grey color with the
same yellow we used for the fuselage.

This is the texture we will put on the sides of the fuselage, fin and rudder.
Save your “First Model Side View” texture.

Let’s also do a “Logo”. For this first model, I’ll just do some text. If you want to be more creative, go
ahead. You can do whatever pleases you!
In Paint use the menu to create a new file. Choose any dark color with the left mouse button. This can
be any color except black. When we use this texture, we will tell DAM to interpret the texture as a
“Decal”. This means DAM will use absolute black (rgb of 0, 0, 0) as a transparent color. Any other color,
even 0, 0, 1, will be visible. Only 0, 0, 0 will be transparent. I chose the darkest red in Paint’s standard
colors. Now click on the text icon and drag a large box like shown. Choose a font (I liked Papyrus) and set
the size to 36 pt. Turn on Bold and Italic. Type “My First”.

Drag another large box starting a little farther to the right. Change the text size to 60 pt. Type “DAM”.

Drag another large box just below the word DAM. Change the text size to 48 pt. Type “Model”.

Save this file. When the requester opens, make sure you choose the type to be a 24 bit “.bmp”. This is
important for this image. The side view could be either a jpeg or bmp, but since we are going to use this
logo as a “Decal”, with some transparent areas, it cannot be a jpg file. If you save it as a “.jpg”, the
compression will ruin the transparency, so make sure you save it as a “.bmp” picture.
Name the file “First Model Logo”.
I wanted the logo to be a little tighter, and the words centered to each other. In Paint, I used the
selection tool to pick up and move the lines of text closer together.

We could just fill all the white with black right now and stop. The words alone would be the logo. But I’m
thinking with this font, they might be a little hard to read. Let’s put a circle around them.
Click the circle tool and place a circle like shown. If you put it in the wrong position, use the Edit menu
and choose “Undo” and try again until you get it in a position that pleases you. It took me 5 tries in
Paint. If you are using a more sophisticated program, you will be able to move the circle around and
resize it after you draw it. The placement and size I liked is in the next picture. I chose to use pure black

for the color of the circle. That way, when we place the decal, it will not show up. There will be a simple
circle with the words in it. If you want the outline of the circle to appear, pick a color besides pure black,
and use a heavy enough line.

Now fill the background, outside of the circle with pure black. This is the area that will be transparent.

We’ll use this logo on the fin/rudder, and on the top of the main wing. It will look like a white circle with
the deep red lettering. The black will not show. If you think the white would be better as another color,
you can use the bucket fill tool to change it. I’m going to wait and see if it is too garish in white. If it is, I
can always change it later, even years later!
Save your work (it is still named “First Model Logo” and is a bmp file if you followed the directions
above.

We need to make a texture for the wing and stabilizer. Let’s do the wing first.
Return to DAM with the First Model.dam file open. Turn off the global lights if they are not still off. Show
everything. Use the menu arrow on the “Rotate” button on the “View” panel and choose “Top”.

The model appears viewed from the top, with the nose facing right. We can make better use of the
screen (make the wing bigger) if the nose is pointed up. Look at the left corner of the status bar. The
angle of view is listed there. It reads “Angles: 90.0, 0.0, 0.0”. Click on the “Rotate” button in the “View”
panel. Move the cursor into the window. Press the left mouse button and drag left to right until it reads
“Angles: 90.0, 0.0, 90.0”. Now hide everything except the main wing, flaps and ailerons, and zoom in
until the wing is a reasonable size on your screen.

Do you remember how you got the outline of the fuselage side view into Paint? Press the “Print Screen”
button on your keyboard. Now in Paint, choose “Paste” from the “Edit” menu.
In Paint, choose the selection tool and make a box around the entire wing image. Right click and choose
“Copy To”. The file requester opens. It may be set to save as a jpeg picture. Change that to a 24 bit .bmp
picture. Choose a suitable location and name the file “First Model Wing Texture”. Now in Paint, click the
File menu and choose “Open”. Select the file you just saved. You will see the outline we want.

We are ready to continue the design we have completed for the side view. I’m thinking some simple
bands of color near the wing tips might be good. Maybe we will include some added detail lines to tie it
to the scheme used for the side view.
I started by using the same yellow I used for the base color on the side view, and using the bucket tool
filled the black shape with the new color. Then I added the shapes and lines you see in this image. The
rectangle tool was convenient to make the color bands. When I made the bands at the tips, I made sure
to let them stick out over the ends of the wing for a distance to make them easier to place on the model
later. You go ahead and either copy what I’ve done, or make something you like better.

As with the side texture, it will be hard to place it on the model without seeing some of the grey
background color somewhere around the edges. Use the bucket fill and fill the grey color with the same
yellow.

This is the final texture we will use for the wing.
We also need a texture for the stabilizer and elevator. I’m going to take a chance here, and decide to try
using the same texture we have for the wing on the stab and elevator. It will be a smaller, stretched
version, but it might look just fine. If not, we can always make a special texture for the stab and elevator
later.

Applying the Textures
It’s time to put the textures on the model and see how well we have done. This is, for me, the second
best reward in creating a model. (The first is seeing the initial flight!)
Get your model space “First Model.dam” open. Turn on the global lights if they are off. (click men arrow
on Global button on Lights panel and choose Edit Globals) The program default strength is 0.8 on both
light 1 and light 2.
Show all of the objects in the model.
Right view (click menu arrow on Rotate button in View panel and choose Right). Pan and zoom to a view
that fills about ¾ of the screen.
We will start with the fuselage texture.
Right click the Fuselage object and choose “Surface Properties”.
When the window opens, click on the “Texture” tab.
Click on “Load New Texture”. In the file requester select your texture “First Model Side View.bmp” and
open it. Now slide the scroll bar all the way to the right end of the texture preview. The very last texture
picture is always the one you just loaded. Click on the image of your texture.
You will see the fuselage take on a pale yellow color. This is because it now recognizes it should look at
this texture, but all of the points in all of the polygons are looking at the first pixel in the first row of the
bitmap, and it is our base yellow color. It is pale because the strength of the texture is currently set to
0.5, or half strength.

Click on the “Show” button. You will see the texture appear in a square format in a transparent image
that allows you to see the model behind it. By default it has a ratio where the width and height are
equal. That’s why it looks square.

Click the “Reset Ratio” button. You will see the texture take on the aspect ratio it has in the file. The size
will depend on the size of the texture, and the size of your screen resolution.
Click the “Modify” button. When the Modify is ON, you can alter the texture with your mouse input.
Click anywhere in the document window. Turn your mouse wheel. This allows you to zoom in/out on the
texture, in effect making it larger or smaller. You can also move the texture around the screen by
pressing and holding the mouse wheel while dragging. You can also rotate the texture by pressing and
holding the left mouse button while dragging. You can also resize the texture by holding down the Shift
key and dragging while pressing the left mouse button. For now, just zoom the image out until it is
about the size of the model behind it.
Move the texture around and zoom in/out until you get the texture just about where you had it when
you drew it. Is it obvious to you now why we made the shapes a little larger than the fuselage outline? Is
it also obvious why we made the entire background yellow? It gives us a lot of cushion. We do not have
to be absolutely perfect in positioning the texture.
Note that when you get it almost right, it either zooms too much or too little. If you hold down the shift
key, it will zoom 1/10th as much. Hold down the control key and it zooms 1/40th as much. This allows you
to position it with good accuracy.

If you have the texture positioned correctly, your screen will look like the following picture.

Change the strength to 1.0 and click the “Apply” button. Click “OK” to close the window. Do Not change
the view! We will use the same orientation of the texture and model to apply the texture to the fin,
rudder and spinner.
Right click the Fin object and choose “Surface Properties”. Activate the “Texture” tab. Scroll to your side
view texture and click it. Click “Show” It will appear in the same size and ratio as you just left it. Change
the strength to 1.0. Click on “Apply” and click “OK” to close the window.
Repeat the process with the Rudder object.
Repeat the process with the Spinner object.

Now you can go ahead and rotate the view around to see what has happened. The texture was applied
to the model in a way that EXACTLY matches the way you oriented the texture image on screen with the
model in space. This is, without a doubt, the most intuitive way to tell all the points in the object just
exactly where to index into the texture. The information is held as a percentage of width and height of
the bitmap inside the points. This means you could even change textures later, and each point will index

into the new texture in the same position as the old texture, even if the new texture is a different size
and aspect ratio!
Let’s do the wing.
Top view (click menu arrow on Rotate button in View panel and choose Top). Rotate the view so the
angles are 90.0, 0.0, 90.0. The wing will be horizontal on screen. Pan and zoom to a view that allows the
wing to fill about ¾ of the screen.
Right click the “Main Wing” object and choose “Surface Properties”. Activate the “Texture tab.
Click on “Load New Texture” again, and load your texture “First Model Wing Texture.bmp”. Slide the
scroll bar all the way to the right end of the texture preview. As before, you will find the very last texture
picture is the one you just loaded. Click on the image of your texture.
You will see the wing take on a pale yellow color. Click on the “Show” button. You will see the texture
appear with the model behind it. It is not a square as you might have expected. It is taking on the ratio
and size of the last texture you worked with.
Click on “Modify” and resize, pan and zoom until you are satisfied with the relationship of the model
with the texture. Remember what the controls for modifying the texture with the mouse:





Zoom: turn mouse wheel
Pan: press and hold mouse wheel while dragging
Rotate: hold down control key while you press and hold left mouse button while dragging
Resize: press the left mouse button while dragging

You will need to zoom, pan and resize to get a good matching position and size. You should not need to
rotate the texture, but if you feel it matches better, go ahead!

Make sure the strength is 1.0, click “Apply” and click “OK” to close the window, but DON’T CHANGE the
view! We will use the same relationship to apply the texture to the ailerons and flaps.

Right click the “Flap Right” object and choose “Surface Properties”. Activate the “Texture” tab. Scroll to
your wing texture and click it. Click “Show” It will appear in the same size and ratio as you just left it.
Change the strength to 1.0. Click on “Apply” and click “OK” to close the window.
Repeat the process with the other flap object.
Repeat the process with both aileron objects.
Before you change the view, look at the wheel supports. We can use the wing texture for them while we
are here. But before we do that, remember the wing struts are sitting right below the wing. Let’s do
them too!
Hide the Main Wing. You can see the wing struts. Repeat the process with the wing struts. Change the
texture position and size for these. Don’t worry if the struts seem a brighter yellow. This is because the
angle the light is hitting them is different. Later as you rotate the model you will see they are really the
same.
This picture with the main wing hidden shows how I placed the wing texture on the wing struts and main
wheel supports.

Now let’s do the stabilizer and elevator.
Pan the view so the stabilizer and elevator are visible. Repeat the texture application to the Stabilizer.
Don’t forget to set the strength to 1.0. the picture shows the relationship of texture to model I used.

Repeat for the Elevator object.
Show the wing and rotate the view around to see what the textures look like in place. I don’t know
about you, but I think this looks pretty good. And this is just a learning tutorial. Imagine if we really take
a lot of time and give it a lot of thought. I’m sure we can do about anything we want with textures. And
don’t forget, we’ve only used the base texture! There is so much more we can do!

Save your work 

The tail wheel support is still gray. You can put part of either the fuselage or the wing texture on it if you
like. But just for the fun of it, let’s change its base color. Right click the “Tail Wheel Support” object and
choose “Surface Properties”. Click on the Base Color arrow and chose “Other”. Click the “Select”
eyedropper tool. Pick up the color from the fin. I chose the tan color. Click OK on both windows to close
the requester. Note that the color will not be identical when doing it this way. The color on screen is
altered by the angle of the incident light. It is, however, close enough for our purpose.
The wheels need attention. Right click the tailwheel and change its base color to black. Do the same for
the main wheels.

Logo placement
Let’s put the logo on the model in a couple of places. In the process we’ll experience how to do decals in
DAM, and how to place a texture on only one side of an object.
Right view the model.
Click on the Fin object and choose “Surface Properties”. Click on the “Blend” tab. We are only going to
put the texture on the front side (the front side is always the side we can see), so click on the “Front”
button. Note that you should do this BEFORE clicking on a texture, otherwise the back side polys will
index into the color at 0,0 in the bitmap.
Click the “Load New Texture” button. Load your “First Model Logo.bmp” texture. Scroll to the texture
and click on it. Click “Show”. Click “Reset Ratio”. Click “Modify”. Resize and pan the texture so it is on
both the fin and the rudder as shown. Note that you can maintain the original aspect ratio when resizing
by holding down the Shift key as you drag.
In the properties window click “Decal”. Change the strength to 1.0. Click OK to close the window.
DON’T change the view. Apply the decal to the rudder using the same steps.

Now rotate the model so you can see the other side of the fin and rudder. You will see that it has only
been applied to the “front” side. If you want it on the other side, you should Left view the model and

repeat the process. If you use the “Front” button before you apply the texture, it will not change the
position of the texture that you just put down. It will only put the texture on the new “front” side.
Let’s put the logo texture on the top of the left wing too. Top view the model and rotate it so the nose is
pointed up. Use the same steps as above to apply the logo texture in decal mode to the front side of the
left main wing panel as shown.

When you have the logo in place, go ahead and rotate the model around to see how it looks from all
sides.
There is one thing I should mention here. In the properties for the fuselage and the stab/elevator we use
only the main texture. However in the properties for the main wing and for the fin/rudder, we use both
the main texture and the blend texture. It does take a little more time to render two textures than it
takes to render only one texture. With today’s graphics cards, it is almost unnoticeable. If you want the
logo on only one side, you have to use a second texture. Also, if you just added the logo to the first

texture in Paint, when you apply it, it will read backwards on the bottom side of the wing and opposite
side of the fin/rudder. The method we used to apply the logo is the best all around solution.
The model texturing is almost done, but we haven’t done anything about that ugly propeller disk
hanging out front. Let’s take care of it now.

Propeller Texture
The model texturing is complete except for the propeller. I’m going to use the stock propeller texture
that came with the program. If you would like to make your own, I encourage you to do so. You can use
the stock prop texture as a guide in how to establish the transparency.
It is not necessary to Front view the model. We are going to use another method of fitting the texture to
the object that is not line of sight positioning. Rotate the model to a comfortable view angle where you
can see the propeller.
Right click the Propeller object and choose “Surface Properties”. Go to the last tab, called “Alpha”. Select
“Load New Texture”. Find the prop textures that came with DAM. If you used a standard installation,
this will be C:\Program Files\Sunday Flyer Software\DigitalAircraftModeler\Samples\Textures\Props.
Load “Prop_2”. Slide the scrollbar so the new texture is visible on the end and select it.
Click the arrow on the “Projection” button and choose “Projection”, “X Projection”. DAM will measure
the size of the propeller object and fit the texture as if projected along the X axis.
Set the strength to suit. I liked 1.5 for this “Prop_2” texture, since it is a little too opaque. It looks better
with a higher strength.
Now go to the first tab, “Color”. Set the transparency to 0.0. The Alpha texture will control our
transparency. Set the Shine Strength to 0.0 so the propeller doesn’t flash highlights when it turns
toward a light source. It will still get brighter, but the highlight will not occur.
Finally, change the Base Color to white.

Here we are using an Alpha texture to control transparency of the propeller.

The “Alpha” texture modifies the transparency of the object. With strength set to 1.0, if the color in the
texture is pure black, the object is completely transparent. If one of the color components is at its
maximum value the object is completely opaque. Note that color is composed of 3 individual color
components, red, green and blue. Each can range from 0 to 255. Pure black is 0, 0, 0. Pure white is 255,
255, 255. Pure red is 255, 0, 0. In DAM’s alpha texture application, both the white and the red are
completely opaque, and the black is completely transparent.
The picture shown is the image you have just loaded for the propeller.

DAM makes the object most opaque at the lightest areas, and most transparent at the darkest areas.
The actual color shown is the base color of the object. We could change this if desired by using a texture
in the main “Texture” tab.
The strength of the Alpha texture allows you to skew, or bias the transparency. A value of 1.0 is as
described above. Values lower than 1.0 skew the transparency toward the opaque, while values higher
than 1.0 skew the transparency toward the transparent.
The propeller is always in motion while the model is at the flying field, and the effect of the texture we
have used is very nice. You can also construct an actual propeller if you like and place it in the plane we
have used. This effect is also very convincing. This is how the helicopter rotors are done in the helicopter
model example that is included with DAM.
We are finished with the model’s textures! Save your work.

Adding a Motor
In order to fly the model, it needs a motor. ANY object in DAM can be a motor. It is not necessary to
draw an object that looks like a motor. Let’s use the spinner object.
Right click on the “Spinner – Engine” object and choose “Engine”.

The Engine Properties window opens with the “Engine” tab active.
Parameters:
We will Leave the “Parameters” at their default for now, but let’s mention them.








Weight: this is the weight of the engine in pounds
HP: this is the engine’s horsepower. Higher horsepower means the engine is able to create
higher thrust. Engines with higher HP also are more responsive, meaning they can reach their
top RPM more quickly when under load.
Max RPM: this is the maximum revolutions per minute that the engine can attain under normal
operation. The engine will not attain this value when under load. It is also possible to exceed this
value when in a dive.
Idle RPM: this is the revolutions per minute that the engine turns when sitting still.
Vertical Assist: When the model transitions from flying level to vertical flight, this value allows
you to specify a drop-off rate in thrust. It is a partner value to HP. A value of 0.0 effectively stops
the engine from creating thrust when pointed vertical. A value of 1.0 means you will see no
drop-off in thrust when vertical. The Vertical Assist allows you to adjust your engine so that its
performance feels more real.

Motor Type:
Set the motor type to “Combustion”.

The difference between a combustion setting and a jet engine setting is subtle. Mostly you will notice a
change in the way thrust is created. A combustion engine creates a more immediate thrust. A Jet
Turbine engine creates more of a delayed thrust.
Use as Motor:
Click on the “Use Object as Motor” button.
Remember, any object can be used as a motor, or engine in DAM. It is also possible to create multiple
motors to power your model.
Power Center and Thrust Angle Offset
Look at the model in the editor. You will notice a line has appeared. At one end of the line is the caption
“Center: 0.00 0.00 0.00”. At the other end is “Thrust: 0.00 0.00”.
Right view the model. Click on the “Mouse Drag” button in the “Center of Power” block. Move the
mouse cursor into the view. Press and hold the left mouse button while dragging the center of power.
Position it somewhere in the center of the spinner. Turn OFF the “Mouse Drag” by clicking on the button
again.
As you have probably guessed, the end of the line at “Center” marks the center of thrust for this motor.
It is now at the origin. We want it to be somewhere close to the spinner object center. This isn’t
required, but our experience says that is where it should be.
You can see that the thrust of this motor is pointed toward the right (positive X). You can use the mouse
to drag the thrust direction end of the line if you want to. For the thrust it is also easy to simply enter
the values directly in the gadgets. Leave the left/right values at 0.0. Change the up/down value to 3.0.
This value is in degrees, and positive is toward the negative Z (down). This motor now has a 3 degree
down thrust. This works just like it does in your real models. When the motor is pulling hard, it will pull
in a direction that is straight ahead in the left-right direction, and 3 degrees down in the up/down
direction.

Propeller Properties
Go to the “Propeller” tab.

The default settings are fine for now. You don’t need to make any changes.








Diameter: This is the diameter of the propeller in inches. Note that this value is independent of
the propeller object dimensions. Your propeller object can be any size and shape you choose.
You can even make your motor without a propeller object. This property is assigned to the
motor object, and is only used in calculations of thrust.
Pitch: This is the distance the propeller would travel in air in inches if the efficiencies were
perfect. It tells DAM about the angle of the blades. A high pitch allows the model to move faster
at a given RPM. A low pitch is more responsive.
Blade Count: this tells DAM how many blades are in the propeller. Normally a prop has 2 blades.
The number of blades, like the diameter and pitch, are independent of your object size. It is
used in calculating thrust.
Reversible: If this option is OFF, DAM uses the low point of the throttle control (joystick position)
as idle and the high point of the throttle as full. If this option is ON, DAM uses the middle point
of the throttle control as idle, the high point as full forward, and the low point as full backward.

Sound Properties
Go to the “Sound” tab.

Turn ON the default engine sound. The status will change from blank to “Active”, indicating this is the
sound that will be used by this (motor) object. Any object can have a sound attached.
The “Frequency” gadget values set how low and how high the pitches will be for this sound on this
object. For motors, this pitch change is controlled by the throttle joystick. You can also set the min and
max volume. DAM changes the volume based on distance. Pitch is affected by the speed of the sound
source relative to the pilot. A model coming straight at you will have a higher pitch. When the model is
going away from you, the pitch is suitably lowered. This is the Doppler Effect, and it is wonderfully
convincing.
Leave the Loop setting ON. This means the sound will play indefinitely. If you turn it off, the Timed Play
block becomes active. Values in this block are in seconds and the Max value is used between sounds.
You can also turn ON the random if you like, in which case the sound will repeat at a random interval
between the min and max times you enter.
You can create your own sounds and use them in DAM. Note that you should use mono sounds, not
stereo. You can hear stereo sounds, but they will conflict with the sound positioning and Doppler
calculations in DAM since both effects require left and right channels.
Click on “OK” to close the window.
There is one more thing to notice. The “Spinner – Engine” object in the object list is now red. Objects
that have been declared to be motors are painted in red in the object list to make it easier for you to see
which object(s) is a motor.

Flight Parameters
We have been working on our model in a workspace. It is time to tell DAM that this is a model.
Look at the “Space Type” panel. There are three types of space, work, model and field. At any time there
can only be one model space and one field space, but there can be as many workspaces as you want.
Click on the “Model” button in the “Space Type” panel to tell DAM this is a model space. (Since there
can be only one model space, if you already had a model space open, DAM would have changed it to a
workspace.)
DAM now knows the group of objects that it finds in this space is a model.
Click on the menu arrow on the “Model” button in the “Space Type” panel and choose “Options”. The
Model Properties window will open.

Don’t be intimidated by the amount of control DAM offers you. These parameters are intuitive. You can
tell what most of them do just by reading their names. You are also going to love the Property Exchange!
But let’s take them in order.
Airplane/Helicopter

Leave the model type as “Airplane”. There are some fundamental differences in the way thrust and lift
vectors are calculated between airplane and helicopter models. We want DAM to treat this model as an
airplane.
Area
This is where we tell DAM how much effective area the model has from three views, the Top, Side and
Front. DAM will use these values to calculate resistance and lift at the current flight attitude.
Responsiveness
As you may have experienced with your actual RC models, there is a wide range of responsiveness to
control input. A trainer responds to stick input gently, where a 3D model responds with immediacy. This
value ranges from 0.0 (no response at all) to 1.0 (very immediate response). The default 0.3 value is
good for the type of model we have built.
Sensitivity
These values modify how the stick input is handled for your controls. There are 5 inputs we use.
1.
2.
3.
4.

Elevator for up/down
Aileron for roll around the long axis of the fuselage
Rudder for roll around the vertical axis
Flap for increased lift at low speeds, appropriate attitude changes, and increased drag (typically
not used, but sometimes flaps are used for landing)
5. Throttle is input to tell the motor what RPM it should try to achieve
The Strength values are simple multipliers for the stick input. You will find values from 0.2 to about 2.0
useful. In general, this should be used hand in hand with “Responsiveness”, but it gives you more
selective control.
The Exponent values are typical of what you are used to in your radio control sets. A positive value
greater than 1.0 softens the feel of the control surface around the center stick position. It also gives you
most of the control when the stick is away from center. This helps you when you want a very responsive
airplane, but want soft control around the center to allow for better controlled landings, etc. Note that a
value of 1.0 is linear, with no softening. A value of 2.0 is a very useable value for soft centering. A value
of less than 1.0 concentrates the motion toward the center, making the aircraft somewhat difficult to
control and should probably not be used(?).
The Exponents serve a second purpose which is related. Since the Exponents soften around the center,
they are also modifiers that allow you to expand the “dead spot” around the center of the joystick. All
joysticks have noise. Think of it like this: the center position for a joystick is 0.5, the bottom position 0.0,
and the top position 1.0. When you let go of the centering joystick, it goes to its center position. The
value DAM should see is 0.5. But it sees a different value every time it looks. Some joysticks are cleaner
than others, and the value may only bounce between perhaps 0.48 and 0.52. Some joysticks are very
noisy, and the values might bounce between 0.3 and 0.7. Worse, the top and lower readings may not be
even, some weighted to the bottom and some to the top. DAM samples the joystick positions multiple

times per frame and works with an average, which helps. The exponent also helps by flattening the
center spot on the curve.
Dynamics
In this area you will find variables that DAM uses to modify basic flight characteristics. By changing
these, you can create a model that flies very much like any of the different types of models you fly at
your local club field.


















Incidence: This is the angle of the wing presented to the intended flight direction. It is typical for
trainers and sport aircraft to use an angle of incidence between 3 and 6 degrees. Most 3D and
pattern aircraft, and speed models use an angle of incidence between 0 and 3 degrees.
Lift Factor: This is a simple multiplier for the lift. Typical values range from 1.0 to 2.0. Higher
values mean more lift at slower speeds. Some very interesting effects are possible with a
cautious use of higher values. Note that values too high can result in erratic behavior including
oscillations.
Stall Angle: this is the angle of attack where the wing loses lift. Typical value is around 20
degrees for warbirds and sport aerobats, where an early stall is desired. Values of 28 and higher
imitate very thick wing 3D aircraft, where a stall is almost impossible.
Rudder Roll: The main pressure point for a rudder is typically higher than the center of gravity of
an aircraft. This results in an induced roll when rudder is applied. This is the main method of
control for 3 axis aircraft (planes without ailerons). Many modern aircraft have very little
induced roll from the rudder, as they use extended lower portions of the rudder to get the
center of pressure on the rudder more in line with the center of gravity. Typical values are 0.2 to
0.3 for trainers and 3 axis aircraft, and 0.0 to 0.1 for 3D and pattern models.
Hover Ease: When a hovering aircraft (nose pointing straight up with enough power to sustain
altitude) begins to descend tail first, the physics makes the model want to turn its nose toward
the direction of motion (toward the ground). This variable decreases this tendency. Useful
values are 0.0 for low power trainer type models, to 1.0 for 3D models.
Slide Factor: When a model “tips” from level, physics makes it want to slide toward the lowest
point of the tip. This allows you to minimize or emphasize this slide. Typically you want to find
the value that will result in the most realistic simulation. Useful values are 0.0 (no slide) to 1.0
(normal slide) to 2.0 (exaggerated slide.
WV Factor: A model in motion tends to “Weather Vane”. This means it wants to turn its center
of gravity toward the direction of flight relative to its center of pressure. This factor is a
multiplier that allows you to fine tune this tendency.
Model Weight: The model’s weight in pounds. Heavier models require more lift to fly. Lighter
models tend to be more aerobatic. Very light models have longer glide paths, and can fly at
lower speeds. Typical weights are 0.3 lbs for very small models to about 30 lbs for large models
Drag Factor: This is a multiplier for the inherent drag of moving air on the model surfaces. It
allows you to fine tune the model as its speed varies. Values range from 0.0 for longer glide
paths to about 1.0 for high drag models. Typical values are 0.05 to 0.15.








Gear Rigidity: When a model lands, there is an inherent bounce. This variable lets you establish a
ground interaction that pleases you. Typical values are 0.1 to 0.5.
GND FX ALT: The Ground Effects Altitude is the altitude where the air flow between the model
and the ground begins to affect the way the model flies. Closer proximity to the ground
increases lift and leveling of the model.
Crash Resist: DAM determines whether a model has crashed into the ground through an
algorithm that considers the angle of impact and the speed. This variable allows you to affect
this algorithm. Large values mean more crash resistance. Typical values are 0.3 to about 10.0.
D R Factor: As a model slows in flight, physics causes its nose to rotate toward the ground. This
is a “Downward Rotation Factor”, which allows you to modify this tendency. Typical values are
0.05 for slight rotation to 1.0 for full downward rotation.

Property Exchange
The flight physics in DAM are independent of geometry. Read that statement again. This means that
when you have a set of dynamics variables that behave in a way you like, YOU CAN USE THEM FOR ANY
MODEL! If you can draw a spoon, lawnmower, cow or anything else, you can make it fly like one of your
favorite models! This really allows you to let your imagination soar.
One very useful side effect of this approach is the ability to save the model properties as a single
property file. This file contains all of the dynamics variables, and just load it whey you need it. We have
even taken this one step further in convenience and incorporated information about the motor(s) in
these files.
Let’s use this feature to set the flight parameters for our first model.
Click on the “Property Exchange” button. The property exchange window will open.

Click on the “Load” button.
Load the “First_Model_Properties.srx” file. If you followed the standard installation, it will be in
“C:\Program Files\Sunday Flyer Software\DigitalAircraftModeler\Misc”.
When you open the file, the buttons for the variables that are in the file become selected. You can
decide which ones you want to import to your current model. We’ll leave them all on for our model.
There are also some notes that were created when the file was saved. You can read that this properties
file was created specifically for this tutorial, and that the properties are generally useful for a trainer
type aircraft.
Click on the “Apply” button to set the properties for your model to those in the file.
Wheels
Return your attention to the Model Properties window. Click on the “Wheels” tab.

All models have 3 “wheels”. This is true even if you model has no wheels at all, or more that 3 wheels!
The “wheels” we are working with in this window are points in space that you set to let DAM know what
3 points determine the at rest ground orientation. As you can imagine, they are different for a tail
dragger (like your “First Model” you have just built) or a tricycle gear model.
Specifying 3 “wheel” positions is a very convenient method of communicating with DAM. If you look in
the editing window, you will see there are several sets of crosshair markings. Each of them has
descriptive letters and a set of xyz coordinates. There is one called “CW” for center wheel, and two
others called “RW” and “LW”, for right wheel and left wheel respectively.
You move these by entering values in the gadgets, or by dragging with the mouse. When dragging, make
sure you right (or left) view to move front/back and up/down. If you want to move left/right, do so
when in front or rear view.
Go to the right view and front view to see if the wheel positions you loaded in the property exchange
match your wheel positions. If not, go ahead and move them to match what you have created. I like to
place the “wheels” slightly above the lowest position of our model’s wheels. This makes the model look
more like it is sitting on the ground at the flying field.

Centers
Activate the “Centers” tab.

There are three centers you can set for the model.
Center of View
The center of view (COV) is the location where the camera will focus attention when flying. Note that
there is a camera lag in the field options that lets you specify a time interval for the camera to “catch

up” to the action. If this lag is greater than 0.0, the camera will focus on the position of the view center
some time interval in the past. The combination of view center and camera lag is a perfect method of
creating wonderful real-world motion effects. Anyone who has flown a model capable of 100+ mph low
fly-bys will know exactly what I mean. See the tutorial “DAM First Flying Field” for more information on
camera lag.
Center of Pressure
The center of pressure (COP) is a point in space where the total surface areas are the same in all
directions relative to the flight direction. Think of a rocket. For a cylinder shape, it is in the center of the
cylinder. If we add tail fins, we increase the area of the tail of the cylinder shape, which moves the COP
toward the tail. The larger the fins, the farther the COP will move toward the tail.
For almost all of your models, the COP will be directly rearward of the center of gravity. When flying, the
model will try to attain an attitude where the center of pressure is in a straight line rearward from the
center of gravity, so for most cases, the COP and center of gravity are in line with the center of power
(motor).
Center of Gravity
The center of gravity (COG) is the point in space where the model would balance if hung from a single
string. See the Center of Pressure for its relationship.
Typically the COG is in the center of the model left/right, and at a position just under a point about 1/3rd
of the chord (width) of the main wing.
Note that the amount of torque set on the model from weather vane forces is directly related to the
distance between the COG and the COP. You may find you like the flight characteristics better with a
COP that is considerably rearward of what the actual COP would be.
Rotate the model around and see where the COP and COG are located. This position is what was preset
in the property exchange file we loaded and applied to our model. After you begin flying the model, you
may want to experiment with changing these positions to see how the change affects the model’s flight
characteristics.

Touch Points
Activate the “Touch Points” tab.

Touch points are similar to the “wheels” points we have just examined. They allow you to specify the
points on the model that should not penetrate the terrain (ground). You should place one touch point at
each extremity on the model that doesn’t have a wheel point. For most models, this will be the wing
tips, the top/rear of the rudder, and the spinner.
You can specify up to 9 touch points. The properties exchange file you loaded has 3 active touch points.
Rotate your view and confirm that the 3 touch points are at the wing tips and at the top/rear of the
rudder. If not, move them to those locations.
We will add a fourth touch point for the tip of the spinner. Change the “Points Active” gadget to 4. You
will see the 4th Edit button become available. Click on this 4th edit button. You are now editing the
location of the 4th touch point. The XYZ coordinate gadgets show the current location of the point. We
want to move it to the nose of the model. Right view the model. Click the “Mouse Drag” button and
drag the touch point to the front of the spinner. It may be hard to get the Z location to 0.0, but don’t
worry about that. Click the “Mouse Drag” button again to turn off dragging. You can edit the number in
the Z gadget, or you can just put the point where you like and ignore the fact that it is a little above or
below the 0.0 position on the Z. My XYZ turned out to be 31.90, 0.0, 0.24, and I left it at that point.

This image shows the touch point we just added at the nose of the spinner.
We are finished with the model properties. Click on the OK button to close the window.
Save your work.

Control Surfaces
When you change the position of the sticks on the joystick, you want to see the control surfaces
respond. We need to tell the Elevator, Rudder, Ailerons and Flaps how to rotate. Let’s start with the
rudder.
Zoom in on the rudder and fin, so they are prominent in your window.
Right click on the Rudder object and choose “Control Surface”.

Select the “Rudder” button to tell DAM we want this surface to move with rudder input.
Click on the “Select Rotation Axis” button. Hover the mouse cursor over the vertical edge of the polygon
at the rear of the fin. You will see it highlight. Click it with the left mouse button while it is highlighted.
This is the line in space that the rudder will use as a rotation axis. When you move the rudder stick, the
rudder will rotate around this line.
The Deflection angle is fine at its default. If you wanted less rotation, you could use a lower value, and of
course, a higher value would result in more rotation.
Click on the OK button to close the window.
Notice that the Rudder object in the object list is now colored green. DAM paints the name of the
control surface objects in green so they are easy to identify.
Repeat the process for the Elevator. (Right click on the Elevator object and choose “Control Surface”.
Select the “Elevator” button. Click on the “Select Rotation Axis” button”. Hover over the straight edge
between the elevator and stabilizer and click it when it is highlighted. Click the OK button to close the
window.)

It might be difficult to see the front edge of the ailerons and flaps. To make it easier to see them, let’s
paint the main wing with some transparency.
Right click on the Main Wing object and choose “Surface Properties”. Set the transparency to about
0.75. It is now much easier to see the front straight edge of the ailerons and flaps.
Repeat the process for the right aileron. Make sure you choose the “Aileron” button. For the rotation
axis, use the straight edge at the front of the aileron as shown in the next picture.

This picture shows the main wing set to 0.75 transparent so it is easier to see the front edge of the right aileron when selecting
its rotation axis.

Repeat the process for the left aileron. Make sure you choose the “Aileron” button.
Repeat the process for the right flap. Make sure you choose the “Flap” button.
Repeat the process for the left flap. Make sure you choose the “Flap” button.
Go ahead and turn the transparency of the main wing back to 0.0.

Engine Rotation
We want the propeller and spinner to rotate, and we want the speed it rotates to be tied to the throttle.
This is how to do it.
Right click the Fuselage object and hide it.
Rotate and zoom until the spinner and prop is prominent on the screen. Remember the rectangle we
made as part of the prop that we said would be the rotation axis for the engine? Make sure you have it
visible, and rotate the view so you can select the edge that is in line with the center of the spinner.
Right click on the propeller object and choose “Control Surface”.
Turn on “Throttle”. Click “Select Rotation Axis” and highlight and select the long edge of the rectangle
that is in line with the prop and spinner center.

Use the highlighted edge for the rotation axis for the propeller and the spinner

Now turn on “Active”. Set the “Cycle Time” to 0.1 and turn ON “Relative” and “Use Idle.
Set the Positive deflection to -750.0 and the Negative deflection to -60.
Your control surface window should look like the next picture.
Click on OK to close the window.
Now right click on the “Engine-spinner” object and choose “Control Surface”.
Select the same rotation axis you have used for the propeller object. Note that it will show up as an axis
even before you choose it. That is because it is already an axis for the propeller. Make sure you go ahead
and choose it as the axis for the spinner too.
Set the values in the control surface window to match what you used for the propeller, again as shown
in the next picture.

Click on OK to close the window.
Show the fuselage so it is visible again.
You are finished setting up the control surface movement, and the propeller/spinner rotation.
Save your work.
Muffler and Smoke
You may have noticed that we did not draw a muffler. This was intentional. I wanted to show you how
to steal parts from other models.
Load the Cub model that came with the program. If you used the suggested installation location, it will
be in “C:\Program Files\Sunday Flyer
Software\DigitalAircraftModeler\Samples\ModelsSamples\Models\Trainer”
When the model loads, select the “Muffler” and “Smoker” objects (use the control key to select more
than one object). When they are selected, click on the “Copy” button in the “Clipboard” panel.
Click on your “First Model.dam” tab so you can see your model again. Click on the “Paste” button in the
“Clipboard” panel. You will notice the muffler and smoker objects are added to the list.
Top view the model. Select the muffler and smoker objects. The muffler is too big for our model. Click
on the menu arrow on the “Resize” button in the “Move” panel and choose “Manual Entry”. Enter 0.6 in
the X, Y and Z gadgets. Make sure the “Center” button is checked. Click the “OK” button to resize the
muffler and close the window. The muffler/smoker will be resized to 60% of its original size.

Now we need to move the muffler/smoker into place. Click on the “Translate” button in the “Move”
panel. Drag the muffler (the smoker object is inside, and since it is selected, it will also move) to a
location near the nose, and to the left of the fuselage. Now front view the model and drag the muffler to
a location that pleases you.

This picture shows the muffler and smoker object we borrowed from the Cub model after it has been resized and put in position.

Since we didn’t make the smoker, let’s talk about it for a moment. Just like any object in DAM can make
sound, any object in DAM can be a smoke source. Notice the Smoker object in the object list is a blue
color. This is to make it easy to see which objects emit smoke. Right click the Smoker object in the object
list and choose “Smoke”. The Smoke Control window will open.

The Smoke button is checked. If you wanted to turn off smoke for this object, you just click this button
and the green check will change to a red X, and the object will no longer be a smoke emitter.
The smoke system in DAM is a basic particle system using bitmaps (pictures) as the particles. You specify
how long the smoke particles endure (or live), and how often they are created. This smoke is set so the
particles live for 12 seconds. The particles are created every 0.1 seconds. This means there will be 120
smoke particles trailing the model at any time. Be careful not to ask for too short a Frequency (creation
time) and/or too long a Duration (life). For the setup above, DAM has to calculate locations and
rotations and sizes and colors for 120 images, then sort them in space and blend them all together with
whatever objects are in the background and model. If you ask for too many to exist at the same time,
you can really slow down the frame rate! Of course, this is hardware dependent. If you have one of the
top rated cards that sell for hundreds of dollars, you can use a much higher setting than if you are using
a low end graphics card. Note that larger sizes for the particles can also put heavy demands on your
graphics cards.
You can specify the beginning and ending strength, color and size, and whether the smoke particles
“glow”. Vertical drift and jitter are in inches. Rotation is in degrees. You can choose any image from the
texture list as the smoke image. The fade in is specified as the amount of the particle lifetime, so a value
of 0.1 is 1/10th of the particle lifetime. In the example above, the particle will be invisible at first, then
fade in to the full specified strength in 1.2 seconds.

Author Comment
There is one last thing to do to finish the model. Find the “Author Comment” button in the “Notes”
panel and click it. The “Model Notes” window will open.

The notes window holds one big area where you can type any notes you want for this model. When you
email your models to us to share with others, the notes let you tell about the inspiration for the model,
the things you did special to make it fly just right, or anything you would like others to know.
Go ahead and type a line or two into the window. Don’t worry about being perfect, or saying everything
you want right now. You can always edit it and change it later.
Click OK to close the notes window.
Save your model.

Controller Setup
Before the first time you take your model to the flying field, you must calibrate your controller or
joystick.
There are two types of input signal devices on your joystick, digital and analog.
1. Digital: The first type of input device is called a digital control. It takes the form of a button, top
hat, or sometimes a 4 or 8 way rocker. It has only 2 states, on or off.
2. Analog: The second type of input device is called an analog control. It takes the form of a knob,
wheel, or stick. It has an unlimited number of values within a set range.

You need both types of input devices to control your model in DAM.
These DAM controls require one analog signal each
1.
2.
3.
4.
5.

Aileron
Elevator
Rudder
Throttle
Flap (can be digital or analog)

These controls require a digital button
1. Retracts
2. Smoke
3. Flap (can be digital or analog)
There are three basic styles of joysticks that you can use with DAM.
1. Dual Action – these are often called “Gamepads”, and have two analog joysticks (four analog
signals) and several digital buttons.
2. “Imitation Transmitter” – these are made to look like RC transmitters. They have two analog
joysticks (four analog signals) one or more additional analog knobs (one analog signal each) and
a few digital buttons.
3. “Flight Simulator” – these have a single tall twist grip analog joystick (three analog signals), one
analog knob or dial (one analog signal), and several digital buttons.
Any of these will work well.
The “Imitation Transmitter” are preferred if you are using DAM to help you learn to fly RC models. The
position and feel of the joysticks matches what you will experience with your actual transmitters. These
controllers simply plug into the usb, and are recognized by the operating system as human machine
interface devices, and as such, DAM will allow you to configure them as input devices for control of your
models.
The “Flight Simulator” styles work extremely well, although they present you with a control ergonomic
that is not yet duplicated by the real world radio control equipment available. These joysticks became
popular as a control solution for flight simulators like the popular Microsoft Flight Simulators. This style
of controller is actually less “noisy” than the imitation transmitter controllers I have tested. The flight
simulator style controllers are typically called “3 axis” joysticks. They have 3 analog signals available on
the stick, one where the stick moves forward/backward used for elevator, one where the stick moves
left/right used for ailerons and one where the stick twists, used for rudder. A fourth analog signal is
available in the form of a wheel or knob, and is used for throttle. An example of this type is the
Microsoft Sidewinder Precision Pro or Precision 2, or the similar models from Logitech.

The “Dual Action” gamepads are not ideal for use with flight simulators, but they do work ok. Their
analog sticks are stubby, and as a result it is a little more difficult to get a feel for their position. However
with some experience, they are quite useable, and they are cheap and available almost anywhere.
Calibration for DAM
Plug the joystick you want to use into the USB port before you start DAM.
Start DAM by double clicking the icon, or any other method you prefer.
Activate the “Tools” category and click on the “Calibrate Joystick” button in the “Defaults” panel. The
Joystick Calibration window will open.

The text in the window tells you what to do to calibrate your joystick.
For each control you will click in the box to the left of the control you want to assign to a stick on your
controller. Remember, we want to use an analog input for the top four controls.
Analog Inputs:
For an example, let’s do the elevator.
Check the box for “Elevator”. This tells DAM you are going to move the stick you want to use for
the elevator. Move the stick you choose to the full “up” position and then to the full “down”
position. Do this two or three times, then uncheck the box. When you move the stick, DAM
watches to see which stick you are moving and assigns it to the elevator. It also looks to see
what the lowest position of the stick is, and the highest position, and remembers them. Later, at

the flying field DAM can tell how much elevator you want to use, and which direction to deflect
the elevator.
Now do the same thing for the Aileron, Rudder and Throttle.
Conventions:
If you are using an “Imitation Transmitter” style controller, the convention for stick orientation
is called “Mode 2”. In mode 2, the left stick up/down controls throttle, the left stick left/right
controls rudder, the right stick up/down controls elevator, and the right stick left/right controls
aileron.
If you are using a “Flight Simulator” style controller, the convention is to use forward/backward
for elevator, left/right for aileron, twist for rudder, and the wheel or knob for throttle.
Analog Flaps: If you have another analog input available, do the Flaps now, moving the stick or
knob or wheel you want to use for the flaps. If you do not have another analog input available,
wait and assign the flaps under Digital below.
Digital Inputs:
You assign the digital inputs in much the same way, except instead of moving the stick all the
way back and forth, you simply press the button you want to use.
Do the “Retracts” first. Check the box at the left. Now click the button you want to use a few
times. You will see the racetrack gadget register the click once DAM has identified which button
you are clicking. If the button is the type that stays set, you want the latch to be off. If it is the
type that does not stay set, you want to turn on the “Latch”.
Go ahead and do the “Smoke” using the same method to another button. If you are out of
buttons, you can assign the smoke to the same button as the retracts, and reverse one of them
so that you have smoke when the gear are up, and the smoke stops when the gear are down.
Digital Flaps: if you only have 4 analog inputs, turn on the “Digital” button under the Flaps and
use the same method to assign the flaps for your controller.
When you have all of your inputs configured, move them all a few times and watch the racetrack
gadgets to make sure you have them set up the way you want.
Saving Calibrations
DAM will remember the configuration you used last when you restart the program, so if you are only
going to use one joystick or controller, it is not necessary to save your configuration. However, if you are
going to use more than one joystick or controller, you have the option of saving this configuration. Save
it to a location that you will remember, and give it a name that helps you know which controller it is for.
If you switch controllers, you can load the configuration file for the controller you have attached to the
computer. Note that the controller must be plugged in before you start DAM.

Click “OK” to close the Joystick Calibration window.

First Flight
You’ve done a lot of work, and learned a great deal about DAM. Now it’s time for you to reward
yourself. Let’s take your new model out and see how it flies!
DAM can have many workspaces open at the same time. Only one of these workspaces can be declared
to be the model, and only one of the workspaces can be declared to be a field. In a minute we will
declare the space we have been working in the model. For this tutorial, we will load a field that came
with the program.
Open the file, “Home Field.dam” that came with the program. If you followed the suggested installation
path, it will be in “C:\Program Files\Sunday Flyer Software\DigitalAircraftModeler \Samples\Fields”.

To go flying, the model workspace MUST have a motor, and the field workspace MUST have a terrain.
We put a motor in the plane we built, and the field we just loaded has a terrain. Notice in the picture
that the “Field” button in the “Space Type” panel is highlighted. This is what tells DAM that this
workspace is our flying field.
Activate the “FirstModel.dam” workspace and make sure the “Model” button in the “Space Type” panel
is highlighted. This will tell DAM that we want this workspace to be our model.

Don’t be too curious about the flying field features. You can learn about building flying fields in the
second tutorial, “First Flying Field” later.
Let’s Go Flying
Make sure your throttle is at minimum. Find the button in the “Space Type” panel named “Go Flying”
and click it.
You will see the editing window we have been working in close, and another window open. This window
represents our flying field. Our model is sitting there, waiting for you to control it.

We need to make sure the controls we have in place are not reversed. It will be easier if we are a little
closer to the model. We can control the position of our eye in the flying field by using the number pad.
NOTE this feature is only available if you are using a joystick or controller. The 7 and 9 control our X
position (left/right), the 4 and 6 control our Y position (in/out), and the 1 and 3 control our Z position
(up/down). Remember, the Number Lock must be ON for the keys to be recognized. On most keyboards,
this key will be in the area of the number pad, and will be labeled “Num Lock”.
Move the pilot’s viewpoint closer to the model and slightly behind, so you can see the control surfaces
better. Your view will be something like the next picture.

Start with the elevator. Pull the stick back. This should make the elevator deflect upward. If it goes
down, we need to reverse the angle in the elevator control surface. We’ll check the rest of the control
surfaces before we fix it.
Check the rudder by pulling the rudder stick to the left. The rudder should deflect toward the left. If it
goes right, we need to reverse the angle in the rudder control surface.
Check the ailerons. Pull the aileron stick to the left. The left aileron should go up and the right aileron
should go down. If one or both are opposite, we need to reverse their angles.
Check the flaps. If you are using an analog control, rotate it to angle the flaps. If you are using a button,
press it to angle the flaps. They should both go down. If one or both are opposite, we need to reverse its
(their) angle(s).
Mark down the ones that are wrong if you can’t remember them.
You may wonder why some are wrong. The angle of deflection depends on the direction of the axis,
which depends on the direction you drew the polygon’s edge that served as the axis when you selected
it. It is impossible to know ahead of time which direction you want for any control surface. As a result
you must go through this review process any time you create a new control surface. Once it is done, you
never have to do it for that control surface again, unless you change the axis.
On my model, all the surfaces were reversed except the left flap.

Close the flying field by clicking the close gadget in the top right corner of the window. The flying field
window will close and the editing window will reopen.
I’m going to show you how I fixed my rudder. You can do the same with any that you need to fix. The
procedure is the same for each one that was reversed.
I right clicked the rudder object in the object list and chose “Control Surface”. (Note that control surface
objects are painted in green).

The Positive Deflection angle was set at 60. I changed it to -60. That will reverse the deflection, and is all
that needs to be done. I closed the window by clicking OK. I then repeated this procedure with the rest
of the control surfaces that I had reversed.
When you have changed the angles on the ones you had reversed, return to the flying field by clicking
on the “Go Flying” button in the “Space Type” panel again.
Check your controls again as explained above. If you haven’t fixed them all, repeat the process until you
have them all moving in the proper direction.
I noticed that the rudder is moving too far. It is going into the elevator. I had it set for -60 degrees. I
changed it to -30 degrees so it stops before hitting the elevator. That’s still 60 degrees of motion overall,
which is quite a lot, and very visible.
The other surfaces are moving 120 degrees total (2 times 60), which is the type of movement you might
see only in a 3D aircraft. I did not change them, but you may want to make the angles smaller for the

sake of realism. Remember once you have the direction established by the negative sign on the angle,
don’t accidentally change them from negative to positive, or they will reverse direction again.
If you have all the surfaces moving correctly, let’s look at the propeller. Mine is standing still. If I pulsed
the throttle, it moved with the throttle. This is not what we want. We want the propeller to appear to be
moving, and to appear to speed up when the throttle is high. Check yours and see if it is doing the same
thing as mine.
Return to the editing workspace and open the control surface window for the propeller.

The preceding picture is how my propeller was set. I changed it to make the prop move the way I
wanted. The next picture shows the settings when I was finished. You should set yours to the same.

Remember to save your model after you have the controls and propeller set.
With all control surfaces working in the proper order, we are ready to fly.
Return to the flying field (click the “Go Flying” button in the “Space type” panel. Use the number pad to
move your view point to a location that is back farther from the model, and at a suitable height. If you
have trouble with this, you can always return to the editing window, and open the model options. You
will find a tab named “Field Eye Position”. It has a button “Default” that will set the eye position at the
flying field to the default position.
First Takeoff
When you are ready, slowly advance the throttle until it is at full. You will see the model run down the
field and lift off. Pull back on the elevator stick, not too much, just enough to allow the model to climb
out. When it has achieved some altitude, we want to turn the model back toward us. There are two
ways to make a simple left turn.
1. Aileron turn: bank the model to the right by pulling the aileron stick to the left until the model is
at about a 20 degree angle, then let go of the aileron stick as you add elevator. The model will
turn toward you. Use enough elevator to turn the model, but not let the nose go high, or go low.
When the model has made the full 180 degree turn, use right aileron to level the wings.
Continue working with the elevator and aileron to keep the model level. Remember the aileron
and rudder controls are reversed when the model is pointed toward you!
2. Rudder turn: begin to add left rudder. You will see the model turn toward the left, bank slightly
to the left, and the nose will drop. Add elevator to keep the nose level. Don’t let it get too high
or the model will slow and might stall. Don’t let it get too low or the model will gain speed and

may hit the ground. Continue holding left rudder and using the elevator as needed until the
model is pointed back at you. Level the wings with right rudder (or right aileron). Continue
working with the elevator and aileron to keep the model level. Again, remember the ailerons
and rudder are reversed when the model is pointed toward you!
You may be surprised to find that neither of these methods is acceptable in a real airplane. If you are
piloting a real plane and turn as in #1, when you bank the plane left 20 degrees, you will slide to your
left in the seat. This can be uncomfortable, especially for your passengers. If you just kick in the left
rudder as in #2, you slide in your seat to the right from the centrifugal force. Again, this can be
uncomfortable. The proper way to turn the plane is a synchronous use of all three controls, rudder,
aileron and elevator, to keep the pressure straight down in your seat, and keep sliding to a minimum.
It’s amazing how much practice and discipline it takes to make a simple turn properly. Some of us never
take the time to get it “right” and just have fun jerking it around the sky. That’s fine, but it is really
amazing to watch some of the more experienced pilots make simple perfect turns.

This picture shows our new model making a low pass in front of the barn.

After you have the model pointed back at you, allow it to continue past for a ways, then turn the model
around 180 degrees again so it is pointed back at you. This time when the model is pointed at you, and
you want to level the wings with the aileron, try pointing the stick toward the low wing. This helps you
remember which way to move the stick when the model is pointed at you – toward the high wing when
flying away from you, toward the low wing when flying toward you. Easy!
After you have made a few passes, let’s land the plane. Fly the model some distance away from you and
turn toward yourself again. Cut the throttle to about half. You will see the plane begin to descend. The
nose of the model will begin to angle downward. Pull in some elevator to raise the nose so the model is
back to level, or even slightly nose high. You should see the model begin to slow down and lose altitude.
If not, lower the throttle a little more. Keep the model’s wings level. Steer the model by a moderate use
of the rudder if needed. Watch the model’s descent and try to estimate where it will land. If it is going to
land too short, you can add just enough throttle to keep it airborne until it is closer, then back down the
throttle so the model touches down right in front of you. Try “pulsing” the throttle, with short, quick
bursts of power. For some reason pulsing the throttle makes it easier to judge the amount of power you
need. This is true at your local flying field, and it is true in DAM.
Try the landings again, but this time lower the flaps during your last leg away from you. You’ll notice that
the flaps increase the drag, and slow the model even more, as well as induce a slightly nose down
attitude. With the flaps down, you may find you need a little more throttle to keep it airborne until it is
in front of you.
Practice your takeoffs and landings until you are reasonably confident in your ability to perform these
basic tasks.
Adjusting Trim
It is desirable for your model to fly straight and level when you release the sticks, both at our local flying
field with a real model, and at our digital flying field with a digital model. Straight and level flight
depends on the balance of a complex interplay of many variables, some of which are constantly
changing depending on air speed, attitude, thrust, and so on. Real models have trim wheels on the
transmitter. If you are using an imitation transmitter controller, these trim wheels are available to you
and can be used, just like at the local field. If you are using a different type of controller, these trim
wheels do not exist. DAM allows you to use the digital equivalent.
While flying, if you are using a controller of any type plugged into the USB port, you can adjust the trim
of the model by pressing the cursor keys on the keyboard. They have the following functions:







Elevator up: Cursor UP
Elevator down trim: Cursor DOWN
Aileron right: Cursor RIGHT
Aileron left: Cursor LEFT
Rudder right: Cursor RIGHT while holding down the SHIFT key
Rudder left: Cursor LEFT while holding down the SHIFT key




Throttle up: Cursor UP while holding down the SHIFT key
Throttle down: Cursor DOWN while holding down the shift key

When you adjust any of the trims, the current values are printed on the screen for 5 seconds.
Note that the trim values are also available for you to edit on the Trim tab in the model options.

Modifying the Model’s Performance
This model flies like a typical underpowered trainer. It is great as a trainer, because it forces you to keep
the nose level in the turns. But it might be a little more fun if the model had more power and was more
responsive. Let’s make some changes!
In the following when I say “go to the editor” I mean close the flying field window by clicking on the
close gadget in the upper right corner (if you are at the flying field). When I say “go to the flying field” I
mean click the “Go Flying” button in the “Space Type” panel (if you are in the editor).
More Power
Go to the flying field. Apply full throttle. When the model lifts off, pull in enough elevator to point the
nose straight up. Notice that the engine doesn’t have enough power to stay in the vertical flight. It is
pretty realistic, but it would be more fun if we had a little more power.
Go to the editor. Right click on the “Spinner-Engine” object. Choose “Engine” from the menu. Change
the HP from 1.5 to 1.75. Change the Vertical Assist from 0.03 to 0.10. Click the “OK” button to close the
window.
Go to the flying field and try the same takeoff and vertical. You will notice that the model moves down
the runway with a little more authority and lifts off a little sooner. This is because of the additional
horsepower. You will also notice that the model pulls into the vertical a little better (mostly because of
the change in Vertical Assist), but I think we could use a little more.
Go to the editor. Right click on the “Spinner-Engine” object. Choose “Engine” from the menu. Change
the Vertical Assist from 0.10 to 0.25.
Go to the flying field and try the same takeoff and vertical. This is more like what I had in mind. It
performs better, but is still on the realistic side. Let’s make it unrealistic, just for the fun of it.
Go to the editor and open the engine window again. Change the Vertical Assist from 0.25 to 0.75. OK the
changes and go to the flying field to try it out. You will see the model now has unlimited vertical. There
are real models that can do this, but they are far beyond the “Trainer” category.
Go to the editor and change the Vertical Assist back to 0.25. Let’s see what role the Max RPM plays.
Change it from 9000 to 12000.
Go to the flying field and try it. You’ll notice that the model gains speed much faster, and the vertical is
now nearly unlimited, even with the Vertical Assist back to 0.25. If you do a couple of flybys you’ll also

notice that the speed of the model has increased from about 55 mph to about 75 mph! This makes
perfect sense. The propeller is set to a pitch of 7 inches. This means if it was perfectly efficient, it would
move forward 7 inches every revolution. At 9000 RPM, this is 9000 x 7 = 63000 inches per minute, which
is 3,780,000 inches per hour, which is 315,000 feet per hour, which is 59.6 mph. You can do the math for
the 12000 rpm if you want to, but I’ll bet it comes out to be a little better than 75 mph.
Go to the editor and change the Max RPM from 12000 to 10000. This, along with the 1.75 HP and 0.25
Vertical Assist seems to give a power performance that is realistic, and just a bit better than the typical
“Trainer” model.
The remaining two variables that have a large impact on the performance of the engine are the
propeller diameter and pitch. As you can see from the calculations above, a larger pitch will result in
more speed. A larger diameter results in more air moving which gives more thrust. But right now, let’s
move on to the model itself.
More Response
The model reacts to the elevator, rudder and aileron commands in a realistic manner for a trainer. In
other words, it is a little sluggish. If you have learned to fly on such a trainer at your local field, you know
that after a while, you want a little faster response to your commands. You probably moved the clevis in
a little on all the control surfaces.
Go to the editor. Open the model options (select “Options” from the “Model” button menu arrow in the
“Space Type” panel). We can increase the values in the Strength gadgets for the controls. This allows us
to change the power of each control surface. Notice that there is also a “Response” value set to 0.2 right
now. This variable does not change the strength of the control. It changes the speed of the change in
position. You can think of it as a faster servo.
Change the elevator from 1.4 to 2.0, the aileron from 1.6 to 2.4, and the rudder from 1.2 to 1.8.
Go to the flying field and try it. These values feel much better to me. The model is much more
responsive, but still feels “real”. You can change the values again if you are not yet satisfied.
There are many other variables that you can change in the Model Properties window. They were all
talked about under the previous section, “Flight Parameters”, so we won’t cover them again. You are
encouraged to try them all, one at a time to get a feel for how they affect your flight performance.
Smoke
If you haven’t tried it yet, take off, and when the model is flying overhead, turn on the smoke by
pressing whichever button you assigned to the smoke when you calibrated your controller.

You can change the image used for the smoke, and the lifetime of the smoke particles, their strength,
etc. You might want to read the section on the smoke control window earlier in this tutorial. Let’s
change the smoke color.
Return to the editor. Right click on the “Smoker” object in the object list and choose “Smoke” from the
menu. Change the Begin smoke color to bright red, and the End smoke color to bright yellow. Change
the Begin Strength to 0.2 and the End Strength to 0.0. this means at the beginning of the smoke
particle’s life it will receive 20% of its color from the bitmap image and 80% of its color from the red we
have specified. At the end of its life it will receive 0% of its color from the image and 100% of its color
from the yellow we have picked.
Notice that the smoke image is shown in the small picture on the “pressed” button on the left.

Go back to the flying field and look at how the smoke color has changed.

Don’t forget you can have several smoke emitting objects, and they can be on the field as well as on the
model. You can use any picture you want for smoke, so it is possible to make some very creative effects!

Chase Camera
Before we end this tutorial, let me show you this fun feature.
Go to the flying field. Press the “f” key. You will see the pilot’s view point moved to a different location.
Add throttle and take off. The pilot’s viewing position will chase the model.

This is a way to watch your model that I only wish we had at the local flying field! While you are flying
with the chase camera “on”, you can move closer to the model, and even move ahead of it if you want
to. Press and hold the “3” key on the number pad to move closer, and the “1” key to move farther away.
Remember, you have to have the Number Lock on for the keys to be recognized.
You may notice that the point the camera is looking at is not on the model, but slightly to the model’s
right. This is the “COV” or center of view. You can place it anywhere you like. If you look back at the
section where we placed the COG and COP, you’ll see the COV was loaded for us from the properties
exchange file. You can modify its position if you want to in the “Centers” tab in the model options.
You can toggle between the chase view and the stationary view by pressing the “f” key.
Later as you work your way through the “DAM First Flying Field” tutorial, you will find out how to adjust
the camera lag, which affects the chase camera as well as the way you see the model from a stationary
pilot’s position.

Original Design
If you have worked your way through this tutorial, you now have a good understanding of how to create
a digital model aircraft in DAM, and get it ready to fly. We salute you. You are the reason we wrote this
fine program, and the reason we will continue refining and adding features for future releases. You have
become part of a group of intelligent and talented people that enjoy the nearly unlimited potential for
expressing your creativity in the wonderful hobby of radio control, and especially in our DAM digital
playground.
Others in the DAM community want to see and enjoy your original work. When you make a model you
are proud of, we can help you show it off. Zip the model and related texture files together and email the
zip file to us with the word “Model” in the subject line. There are simple links on our website that make
it easy. We will take a look, and if we think it is something others would like to see, we’ll publish it so
every DAM user in the world can download it for free to fly and enjoy. All aircraft types are welcome,
from warbirds to civilian to experimental to alien to just plain fun. Let your imagination soar.
There is also an opportunity to create plans for others to work from. Look at the simple plan we used to
create our trainer in this tutorial. This extremely simple plan format is ideal, and all that is required to
catch the interest of a lot of DAM users. If you like drawing these plans and would like to share them
with the DAM community, email them to us with the word “Plan” in the subject line. We will look, and if
we think it is something others would like to see, we’ll publish it for every other DAM user to download
and work from for free.
Now have fun!
Digital Aircraft Modeler
Sunday Flyer Software, LLC

