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It's a moving experience

We use servos for a wide variety of model railway activities.
 Operating points
 Operating crossing gates and barrier gates
 Operating signals
 Operating uncouplers
 Controlling animations features (e.g. cranes, people, doors)

Although servos are very useful, they provide a limited amount of movement.
They only rotate their arms to a maximum of 180º (often less).

DC motors are best for situations that require continuous rotation or long movements.

Rotation
These effects are simple, as that's what motors are designed to do.
They can be used to operate turntables, water mills, windmills, wind turbines, etc.
The issue here are speed and torque.    Assuming you have chosen a motor that is 
sufficiently powerful for your application, you have to make the motor rotates at the 
appropriate speed.    You can buy motors that have built-in gearboxes and are rated at a 
specified rpm.    Usually, running the motor at a lower voltage than its rating (within reason)
will make the motor rotate at a slower speed without stalling.
Alternatively, you can add an external gearbox to the motor's shaft.   You can also make 
your own gearbox using gears available from hobby stores.   If you have special needs, a 
large diameter gear for example, you can even look at getting one 3D printed.

Reciprocating movement
A DC motor, with the addition of a crank (another 3D project?) produces a back-and-forth 
piston-like movement or a rocking
movement
These movements can be used in
many animations – e.g.  a nodding

donkey pump, a  beam engine, a pile driver, an 
industrial press or hammer, other machinery, a 
playground swing, etc.
In both cases, a disc is mounted on the motor's shaft.
As the motor rotates, the rod that is loosely attached 
converts the rotational movement to a back-and-forth 
motion or to a rocking motion.



Linear movement
Moving objects along distances is best achieved using belts and pulleys.
The illustration shows the simplest implementation.
The pulley on the left freely rotates and is often held by
a spring to keep the belt in sufficient tension to stop the
drive belt dropping off.
The other pulley is attached to the motor's shaft.
When the motor is powered, the pulley rotates and the belt is either moved using friction or 
through the use of pulleys and belts that have teeth.

If the illustration is looked from a side view, the belt could move objects that are attached to 
it.  The top of the belt would be at baseboard level, with the rest hidden underneath.
Uses include people moving along a walkway, or conveyor belts in mines or quarries.

If the illustration is considered as a plan view, objects (people, trolleys, trucks) could exit 
from one factory door, travel along the building and enter another door.

Using V belts
The pulleys are in a V shape and can be metal or plastic.
When the belt is routed round the pulley and held under tension, it is gripped by
the sloping sides of the pulley.   This provides the friction to move the belt.
If you over tension the belt, the motor friction becomes too great with the risk of
excessive wear or motor stalling.

Linked chains and sprockets
The chain sits in the sprocket's teeth.   As the sprocket
rotates, it pulls the chain along with it.
This needs less tension to work.   It is similar to how a
bicycle chain works, except that the chain and sprocket
are smaller and more delicate.  
The illustration shows small-radius sprockets but larger
sized sprockets could be 3D printed for particular
purposes (e.g. where a wide turning circle suits movement on a layout).

Toothed pulleys and belts
The rubber belts can be purchased as loops of
various fixed lengths, or can be purchased as a single
length that you cut to your own requirements.  You
can buy the parts individually or you can buy a set of
parts as in this image.

The synthetic rubber belt
has teeth spaced along it
and its pitch has to match
of those the teeth on the
driving pulley.

The popular GT2 has 2mm spacing and the GT3 has
3mm spacing.

Once again, large diameter free-wheeling pulleys could be 3D printed to provide wider 
turning circles.



Although these could be used for conveyor belts, etc., they can be adapted for use as a road 
vehicle system.  It would not be as feature rich as Faller but it has the advantage of tighter 
turns, forward and reverse movement and eliminates the need to charge vehicle batteries.

The belt and the motor mechanism could run under the baseboard with two options:
 One more magnets are glued to the belt and pull round vehicles above the 

baseboard.    This is similar to the Magnorail system that uses magnets on a 
plastic chain that is pulled round plastic trunking.

 One or more pins are inserted into the belt and protrude through the 
baseboard to pull round vehicles.

Using stepper motors
All of the above methods used ordinary DC motors but you could substitute a stepper 
motor .
If you are happy to tackle the electronics to control a stepper motor, you can add extra 
benefits.

 Changing speed of movement, with acceleration and deceleration (especially 
handy when moving vehicles).

 Accurate stopping positions.   A foreman can walk up and down a production 
line, stopping at various points.   A vehicle can stop at one or more points in 
its journey, always stopping at the correct spot each time with no overrun or 
under run.

Any other ideas or suggestions?


