Coupling Rod Animation Tutorial

This tutorial is not a complete 'how to build' tutorial, but one of a series of tutorials that will describe small, but important, parts of the process for building a complete locomotive for MSTS.

The examples and screenshots are done with 3D Canvas Pro v4.24 available from http://www.amabilis.com for download after paying their registration fee.

The starting point is a basic model consisting a 'Main' object (such as the footplate) and two sets of wheels. These wheels were simple cylinder primitives, resized and rotated using the 'Shift Selection' tool on the left hand tool palette. Using this tool to rotate the cylinders does not rotate the frame axis, which is important. The pair of wheels (and imaginary axle) are combined to form a single object. (steam locomotives have substantial frames, so an axle would not normally be seen, so can be omitted)
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The frame axis of the wheelset can be seen. It is oriented the same way as for the 'Main' box. It does not matter that the frame axis is over to one side, so long as it is central to the wheel as it is important that the wheelset will rotate about the red axis arm.

The hierarchy and naming of the frames is also important. Our objects are names thus:
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The names of the actual objects (brown boxes) is not important, but the names used by the frames (yellow boxes) must be correct for MSTS to handle them correctly.
Now we will create a coupling rod, in this case from a cube primitive. Use the 'Shift Tool' on the right hand toolbar to move the frame axis to where a crank pin would normally be located. I have positioned it central to a wheel to get the length of the rod and the position of its frame axis correct.
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The frame axis of this rod will be connected to Wheels1.

Now move this rod to a suitable offset position. Straight up is a good place to start.

A second coupling rod for the other side is now needed. Its frame axis should line up with the other wheelset and it will be positioned at 90 degrees rotation from the first rod (quartering).
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The rods should be added to the hierarchy:
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Now we can animate.

Get the Animation Toolbar displayed by selecting on the menu:
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Press the 'Animate' button on this new toolbar at the bottom of the screen.
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Then press the  'Animation Properties and Timeline' button.

This screen is then displayed. 
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Change the 'Animation Keys' value from 10 to 8 (we will rotate the wheels in 8 steps of 45 degrees each to give one full revolution.

Press 'OK'.

We are on Step 0 and this will be our starting position, so we don't want to do anything else at this point. Press the 'Step Forward' button once to move to Step 1.
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OK, for step 1, we want to move everything on by 45 degrees. Select Wheels1 wheelset, right click and display the 'Properties'. Enter 45.0 into the X frame orientation box and Press 'OK'.
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But what has happened to the rod that is attached?
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Don't panic, its what it should do. We have to animate it back to where we want it to be. Select the rod, and display the properties and enter -45 degrees into its X frame orientation.
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That's better.

OK, Move on to Step 2 by pressing the 'Step Forward' button again. Change the X frame orientation of the wheelset to 90.0 degrees, and then the rod to -90.0. Keep stepping forward and set the angles to 135, 180, 225, 270, 315 and finally to 0.0 again at step 8.

To see what you have achieved, press the 'Play Animation' button.

OK, now you need to repeat the process for the other wheelset and rod.

Test it by pressing 'Play Animation' again. Save your creation and export it to MSTS .S file and you are ready to go (once you have done the .eng file, the texturing, etc).

Note that the .S file will not be compile by ffeditc.exe because it has animation in it. You will just have to use the uncompiled .S file instead.
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