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A Note About this Presentation

Å This presentation contains a number of videos

Å This makes it very large (and slow to download on a slow internet connection)

Å When you download the . ppsx version, it could take a while, but you get the whole thing - videos 
included

Å Some browsers show the download progress while it happens

Å The . ppsx (PowerPoint Show) version contains the videos

Å The .pdf version (much smaller/quicker download) is faster but no videos, just still images of the 
videos

Å Take your pick
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Animation for Home Layouts

Part 1

1. Introduction
2. Simple Animation
3. Types of animation
4. Basic components
5. Motors
6. Drive Shafts
7. Control

Click on any topic to jump right to that section.
Click on the lower left logo to jump right back here.
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Images with this movie icon are videos and will play 
in PowerPoint Show mode. (Use your PgDnkey a 
second time on the page to start the video.)

They will not play in pdf mode.

ü Go to Part 2 
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Animation involves movement other than trains on the main layout

It can be eye-catching to focus attention on detail that would otherwise just blend into the background

What you animate is up to you, but here are some suggestions:

Å A simple small train going back and forth automatically in an industrial or tourist area; could be narrow gauge
Å A helicopter landing with its main rotor in motion
Å Rides in an amusement park
Å A cable car in continuous motion, or up 

and down with reversing
Å A skating rink with rotating ice surface, skaters,

and music
Å A windmill with rotating blades or sails (either 

modern or historical)
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What can you do to make it appear better?

Å Add lighting, either fixed, flashing or flickering
Å Add sound
Å Automate the animation and add embellishments  (e.g. turn rides off and on at random)



Simple Animation
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Just purchase a motorized kit and assemble it according to the instructions

Kits were produced in at least two series in the past:
Å IHC kits ςcould be motorized but quality was an issue; many on eBay
Å Faller ςmuch more detailed; usually come with a small(-ish) gear motor concealed as part of 

the ride; Walthers still lists some
Å May be available on the secondary market;  some Faller kits may be available new

IHC Kit (custom motorized)Faller Kit (supplied motor hidden in ticket booth)
Compound motion:  round-and-round and up-and-down
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Animation consists of several general types, some easier to implement than others

Horizontal rotation

Å This is like a flat disk rotating at a constant speed parallel 
to the layout surface

Å Probably the easiest type to implement ςjust have a 
motor mounted under the layout and an extended shaft

Å Think of a merry-go-round



Horizontal Rotation
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Vertical rotation

Å This is like a vertical disk rotating at constant speed at
right angles to the layout surface

Å This is a little trickier to implement because you need 
to change horizontal rotation to vertical rotation if the 
motor is mounted underneath the layout surface

Å If the motor is mounted in line with the axis of rotation, 
it must be small to appear in scale

Å Think of a Ferris wheel 
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Back-and-forth movement

Å This is like an object moving in one direction and then the other

Å Not as easy to implement but can be worth the effort

Å Commercial electronic devices are available for some applications in this area or build your own

Å Think of a small train operating by itself switching an industrial area or a cable-car going up and down a 
mountain 



Types of Animation
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Simulated animation

Å Objects can be animated without actual movement

Å Each application requires a different approach

Å Often involve specialized commercial components

Å Think of a lightning storm (flashing lightning, thunder)

Å Think of a theatre marquee with chase lights

Å Think of a building on fire (with an orange neon flickering, 
not flashing, candle bulb)

Å Think of a bouncy castle with figures suspended in mid-air

Å Think of skiers on the precipice of a mountain ridge 
launching into mid-air



SIMULATED ANIMATION
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Complex Animation

Å This typically involves more than one form of motion

Å¢ȅǇƛŎŀƭƭȅ Ŏŀƴ ōŜ ŎƻƳƳŜǊŎƛŀƭ ƳƻǘƻǊƛȊŜŘ ƪƛǘǎ ǿƘƛŎƘ ŀǊŜ ǊŜƭŀǘƛǾŜƭȅ Ŝŀǎȅ ǘƻ ŀǎǎŜƳōƭŜ ŀƴŘ ƻǇŜǊŀǘŜΤ Ƴŀƴȅ ŘƻƴΩǘ ƴŜŜŘ 
painting

Å A custom design may be a bit more challenging

Å¢Ƙƛƴƪ hŎǘƻǇǳǎ ǊƛŘŜ ǿƘƛŎƘ ƎƻŜǎ ǊƻǳƴŘ ŀƴŘ ǊƻǳƴŘ ǿƘƛƭŜ ǘƘŜ άǇƻŘǎέ Ǝƻ ǳǇ ŀƴŘ Řƻǿƴ όŎƻƳƳŜǊŎƛŀƭ ƪƛǘύ

Å Think Merry-go-ǊƻǳƴŘ ǿƘƛŎƘ ƎƻŜǎ ǊƻǳƴŘ ŀƴŘ ǊƻǳƴŘ ǿƘƛƭŜ ƘƻǊǎŜǎ Ǝƻ ǳǇ ŀƴŘ Řƻǿƴ όŎƻƳƳŜǊŎƛŀƭ ƪƛǘ ōǳǘ ŘƻŜǎƴΩǘ 
work very well)
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Complex Animation

Å¢Ƙƛƴƪ CŜǊǊƛǎ ǿƘŜŜƭ ǿƘƛŎƘ ǊƻǘŀǘŜǎ ǾŜǊǘƛŎŀƭƭȅ ǿƘƛƭŜ ǘƘŜ άǇƻŘǎέ ŀŘƧǳǎǘ ǘƻ ƪŜŜǇ ǎŜŀǘǎ ƭŜǾŜƭ

Å Think Tea-/ǳǇ ǊƛŘŜ ǿƛǘƘ ƘƻǊƛȊƻƴǘŀƭ ǊƻǘŀǘƛƴƎ Ƴŀƛƴ ǇƭŀǘŦƻǊƳ ǿƛǘƘ ǎƳŀƭƭŜǊ ǊƻǘŀǘƛƴƎ ǇƭŀǘŦƻǊƳǎ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ άǇƻŘǎέ

Å Think RHJ Rail ά{ŀƴǘŀ /ŀǊέ ǿƘƛŎƘ Ƙŀǎ ŀ ƳƻǘƻǊƛȊŜŘ ƘŀƴŘ-car going back and forth while the flat car on which it is 
mounted goes around the layout as part of a train (custom concept, design, and build)

Å Can be augmented with lights or sound
Å Santa Car lights turn on automatically when it is operating
Å Merry-go-round music plays while ride is operating
Å Christmas Holiday Train plays (stereo) music whilst traversing the layout

Å Can use Arduino device to control multiple animations, e.g. turning rides off and on in sequence or randomly
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Reliability

Å For animation to function successfully, it must be reliable

Å5ŜǎƛƎƴ ȅƻǳǊ ŀƴƛƳŀǘƛƻƴ ǿƛǘƘ άƻǾŜǊ-ŜƴƎƛƴŜŜǊƛƴƎέ ŎƻƴŎŜǇǘǎ ƛƴ ƳƛƴŘ
Å Use a larger or more powerful motor than you need
Å Use a power supply greater than the minimum current needed
Å Run your lighting at slightly less voltage than the maximum
Å Use shafts, joints, and other components made of metal and not light-weight plastic
Å Do everything you can to reduce friction and wear; experiment with adding washers, filing or sanding 

components to be thinner or smaller where friction would be an issue

Å Consider lubrication carefully
Å Identify friction points, ideally made of metal, not plastic
Å{ƻƳŜǘƛƳŜǎ ǇƭŀǎǘƛŎ ƎŜŀǊǎ ŎŀƴΩǘ ōŜ ŀǾƻƛŘŜŘΤ  ǳǎŜ ǇƭŀǎǘƛŎ-compatible lubricant
Å If possible, design drive mechanism with minimal or no friction
Å Lubrication can harden over time, increasing friction; consider a design which allows access to such parts
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What you need:

Å Something to animate:  either a commercial kit, 
something scratch-built, or a combination

Å The animated object should be strong enough 
ǘƘŀǘ ƛǘ ǿƻƴΩǘ ōǊŜŀƪ ƻǊ ǎǳŦŦŜǊ ǿŜŀǊ ǿƛǘƘ Ŏƻƴǘƛƴǳƻǳǎ 
operation

Å Plan ahead and make a detailed, finished object 
with provision for animation; for example include 
a central drive shaft connection strong and 
flexible enough to last with continuous use. 

Å Avoid using 110 VAC ςvoltage is enough to cause 
a real fire if short circuit occurs Totally scratch built using N-scale track and freight trucks.  Loco is Christmas 

decoration with added wheels and control mechanism (wire loop on front).   
aƻǘƻǊ ƛǎ ŎƻƴŎŜŀƭŜŘ ƛƴ ǘƛŎƪŜǘ ōƻƻǘƘΦ  aƛƳƛŎǎ ŎƘƛƭŘǊŜƴǎΩ ǊƛŘŜ ƻŦ ǘƘŜ мфулǎΦ
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Ideally, motors should be reliable, low speed, low current, low voltage, powerful, and maybe small

aƻǘƻǊǎ ƳƻǳƴǘŜŘ ǳƴŘŜǊ ǘƘŜ ƭŀȅƻǳǘ όǿƛǘƘ ŀ ǾŜǊǘƛŎŀƭ ǎƘŀŦǘ ƻǊ ŘǊƛǾŜ ǘǊŀƛƴύ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ōŜ ǎƳŀƭƭ

There is a huge variety of suitable motors available ςmost of the ones used on RHJ Rail were obtained as surplus 
items, either removed from office equipment or made as spare parts (i.e. new)

Typical gear-motors, low 
voltage, low current, low 
speed, powerful.

Ideal for operating from 
motor leads on decoder.

Gear-motor mounted on 
styrene plate for attaching 
under layout.  Draws 75 ma 
at 9 VDC and runs at 10 
RPM.  Higher voltage 
increases speed a bit.

Can be operated from DCC 
decoder.
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Faller motor (included with some Faller ride kits):

10 ς20 VAC, 50 cycle hobby gear motor

Available with different gear ratios for different speeds

Operable on 60 cycles ςspeed may be a bit faster

Not as powerful as larger, metal, surplus gear motors 
but OK for light duty

Cannot adjust speed with electrical input

Comes with various ride kits:
Å Swing
Å Octopus
Å Tea Cups

Å Large Ferris Wheel
Å Others
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Other suitable motors include the following:

HankscraftDisplay Motor ς
Originally designed for store displays;

Used by model railroaders as stall-motor 
switch machine.  Very low current.

Furnace humidifier motor  - rated 24VDC 
Low-speed gear-motor;  can be run at 

lower voltage
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Other configurations:

Gear motor with neoprene  
grommet on shaft.  Can be used 
as a pulley in this configuration

Can push grommet down shaft and 
then put brass tube on shaft and 
grommet to provide frictionless 
rotation.  Could be used for 
rotating swing, kite, whatever.
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Motor mounted beneath layout surface with 
motor shaft (including pin) protruding above 

surface.  Drive shaft is brass tube with notch for 
pin; covered in white plastic tube (drinking 

straw) for esthetic purposes.

Drive shaft assembled onto motor shaft.  Pin 
fits into slot.  Ensure motor and shaft align for 

perfectly vertical shaft position.  A tight fit 
between the shaft and motor ensures near-

perfect alignment.

Fully assembled, animated ride
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Drive shaft connects the under-layout motor to the 
animated device

Use of metal shafts and joints recommended ςbrass 
tube comes in a large number of diameters

Basic idea is to fit brass tube to motor shaft with 
minimal or no binding and extend above surface to 
device
Å Cross-pin in motor shaft and slot in brass tube
Å Brass tube can just sit on shaft if shaft has non-slip surface 

attached (e.g. neoprene grommet)
Å Some motor shafts have flat side ςadjust brass tube to fit
Å Use slightly larger brass tube as bushing where shaft 

goes through layout surface

Helicoptershaft with brass tubes 
and plastic coupling

Playground shaft with offset jam jar lid to 
provide up-and-down motion to teeter-totter

Rubber tube coupling 
to motor shaft

Plastic tube coupling 
with tight fit at bottom 
and slotted notch for pin 
at top - flexible

Offset rubber tube braces 
(top and bottom)

Teeter-totter activation shaft 
moves up and down as lid rotates

Extended shafts for lower level motors
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²Ŝ ǿƻƴΩǘ Ǝƻ ƛƴǘƻ ŀƭƭ ǘƘŜ ǇƻǎǎƛōƛƭƛǘƛŜǎ ōŜŎŀǳǎŜ ǘƘŀǘ ǿƻǳƭŘ ǘŀƪŜ ŀǘ 
least another presentation

Some common control methods include:

ü Device is on all the time while layout power is on
ü Simple off-on switch either for the power supply or the device
ü May be linked to another device, for example when the 

lights are turned on, the animation is on as well
ü May be on intermittently, possibly controlled by an Arduino
ü May be controlled by DCC ς
ü Use a non-sound decoder to power the motor and possibly lights as 

well
ü Can adjust direction and speed using throttle or JMRI
ü Use JMRI to schedule the device action ςspeed, direction, time on, 

time off, lights, sounds, other devices

Playgrounddrive motor
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Animation

END OF PART 1

ü Go to Part 1 
ü Go to Part 2
ü Go to Fun Facts
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Animation
Part 1

Previously, on . . .
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And Now . . .
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Animation for Home Layouts

Part 2

1. Simulated animation
2. Complex Animation
3. Other Animations
4. Cable Car
5. Cable Car Drive
6. Cable Car reverser
7. Cable Car in Operation
8. Other Animations
9. Fun Facts

Click on any topic to jump right to that section.
Click on the lower left logo to jump right back here.

ü Go to Part 1 
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Use specialized lights or other devices to make something appear to move.  A neon candle bulb, sometimes 
available like a string of Christmas lights, flickers orange.

Note that neon bulbs typically require about 90 volts so be careful when you
wire the socket using 110 VAC.  This is enough voltage to start a real fire if there
is a short circuit!  (The entire 15 amps from your house circuit could go through the short!)

Take one socket and bulb from the string and wire it carefully to a 110 VAC plug.

Mount it inside a building or wherever;  a little cotton can diffuse the light.

Neon Terminology
Striking Voltage: The voltage at which the neon lamp ignites is usually 
between 45 and 65VAC for standard brightness types and between 
70 and 95VAC for high brightness types. This is sometimes called the 
breakdown or ignition voltage.
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To color cotton dark gray or 
black for smoke, use powered 
chalks, not spray paint!



SIMULATED ANIMATION
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Other Animations

Skating Rink Animation

Å Skating Rink was made from a Christmas music box

Å Box was disassembled and mechanism removed

Å Layout scenery was modified to fit mechanism exactly

Å Mechanism was mounted on layout

Å Scenery was completed ςfence, lights, snow, figures, etc

Å Drive mechanism was designed and mounted beneath 

Å Motor and lights were connected to a DH126 decoder

Å Runs from JMRI (or throttle)



38

Other Animations



39

Complex Animation

Complex animation may be thought of as animation 
involving multiple components or actions

Instead of something just going round-and-round when 
its turned on, more than one action is involved

This may be as simple as a device which does more than 
one thing or as complicated as a device with many 
actions and controls

We will look at just one example here but others are 
certainly possible

The drive and control mechanisms make the Cable Car 
complex although it may not look like that from above!
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Cable Car

Cable car has two cables:  

Suspension cable (stationary) 

Drive cable (moves)

Both are counter-weighted to 
maintain tautness and prevent 
άǎƘǳŘŘŜǊέ ƻǊ ǾƛōǊŀǘƛƻƴ

The Cable Car and mechanism are 
the only components ported from 
the old layout (1972 ς2002).

The Cable Car assembly was 
installed and working before any 
track was laid on the new layout!

This device involves automatic 
reversing and has a sophisticated 
control mechanism.  

It was built totally from scratch, 
originally in the 1970s and upgraded 
when it was moved to the new 
layout in about 2003.
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Cable Car Drive

Drive mechanism for Cable Car

Spare drive bands (elastics of specific length) 

Spare main pulley (never needed but you 
ŎŀƴΩǘ ōŜ ǘƻƻ ŎŀǊŜŦǳƭΗύ

12 VDC (reversible) medium 
speed gear motor with belt 
drive to gear mechanism for 
quiet operation

Gear reduction drive made from 
Meccano parts from the 1950s 
or earlier

Main drive shaft with pulley 
to drive cable Pulley powers drive cable ςlarger 

pulley wheel is used to maximize 
ŦǊƛŎǘƛƻƴ ǎƻ ŘǊƛǾŜ ŎŀōƭŜ ǿƻƴΩǘ ǎƭƛǇ

Over-engineered?
(Its lasted nearly 40 years!)
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Cable Car Drive

Drive mechanism for Cable Car












