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This project started as a suggestion by stick at the router 
forums.com to duplicate an animated Gif he found online.

The idea seemed simple enough but the more I looked at it the more 
i realized it needed a little more pizazz. and, even though it would 
be interesting as a stand-alone moving sculpture, it was missing 
the key ingredient to make you laugh.

I like my automaton projects to have a visual joke so i added the 
back side of the head with the mouse in the squirrel cage. And, why 
should he have to run when he can ride a skateboard?

this is how it was made.

The initial sketches



 
the head

The first step was coming up with the 
head that houses all the moving parts.

The head pattern was drawn in adobe 
illustrator with care taken to make 
sure all the tight curves were 1/2" 
diameter.

Then the pattern was glued to mdf, the 
holes, marked and drilled, and the 
outline cut out on the bandsaw.

Pattern glued to 1/2" mdf
tight corners pre-drilled 

with a 1/2" forstner bit

pattern cut and sandedtemplate ready for cutting



The head is made of three layers of 
3/4" baltic birch plywood and i needed 
a way to be sure the template could 
be aligned with each layer and the 
layers would line up for assembly.

I found the answer to that in the 
kitchen — bamboo skewers. they fit 
nicely in a 9/32" hole.

The 12" x 12" Blanks for each layer were stacked together with the 
template and four alignment holes drilled to register the template 

in the correct place as each layer is marked, cut, and assembled

each layer blank was marked by 
tracing the template and then 

marking the circles for the gear 
recesses



after cutting the circles 
in each layer ...

... the outside shape was 
rough cut on the bandsaw.

layer blanks were 
locked onto to a 
backer board for 

cutting the circles.

each layer needs holes. the center layer has a hole for the motor and the 
other two layers have holes to insert the gears. the back layer also has a 
shallow hole for the backside of the motor. The holes were cut using a 
router and circle jig. The motor hole was drilled with a forstner bit.



Now the reason for designing the pattern so the small curves have a 1/2" 
diameter comes into play.

The rough cut layers are trimmed to final size with a 1/2" pattern bit on the 
router table and the bit fits perfectly into the pre-drilled curves.

the template is attached to the blank with double-sided tape and 
registered in place by the alignment holes and skewers.

The bearing on the 
pattern bit 

follows the 
template and 

nicely trims the 
layer blank to 

final size.



the noses were cut off of the front 
and back layers with the bandsaw 

before assembly ...

... Then the individual layers 
were glued together to make 

the final head assembly.



 
the gears

There are a few gears in this project. I blame "mission creep." the original 
animated gif had only four gears but i thought it would look better and be 
more interesting with more.

so, i opted for planetary gears which means there is an outer ring with inner 
gears (the planets) that rotate around a central gear (the sun). the outer 
ring has teeth on the both the inside and outside. the inside teeth turn the 
planets and the outside teeth allow the ring to be turned by the motor.

Planet gears
sun gear

ring gear

motor drive 
gear

transfer gears

rear cage gear
ring gear 
support

Planet gear
alignment

the front transfer gear and its shaft is turned by the ring gear thereby 
turning the rear transfer gear that then turns the cage gear. (phew!)



the size and number of teeth are considerations when designing 
gears. plus, all of the gears need the same tooth spacing and 
contact angle.

In this case, size was an important issue: the largest gear could 
not be more than 6 5/8" in diameter. which limited the size of the 
motor gear and dictated the sizes of the planet and sun gears.

the number of teeth are critical. the motor gear has 15 teeth and 
the ring gear has 33. that means the ring turns at about half the 
speed of the motor.

The planets have 10 teeth which means they turn about 3x faster than 
the ring and the small 7 tooth transfer gears are spinning about 4x 
faster than the ring.

some brief technical stuff (if you're interested)

all the gears were cut on the bandsaw or scroll saw using templates 
generated on the woodgears.ca website.

in some cases, the space between gears was pre-drilled before cutting on 
the bandsaw.



The ring gear was glued to its 
support disk. the holes in the support 

disk are only for decoration.

the transfer gears and the motor 
gear are held with a cross bar to 
prevent them from spinning on the 

shaft.



 
the cage

This was kind of a big design headache because the front of the cage ring 
could have no spokes or hub and I needed something for the skateboard to 
ride on. The cage has open wire bars and I was concerned about how to 
space those wires so the skateboard wheels wouldn't get stuck.  it was A 
dilemma. Fortunately, inspiration hit and I realized  a lip on the inside of 
the ring would give the skateboard wheels something to ride along.

Skateboard lip Skateboard lip

The two halves of the wheel are 
joined by 33 small brass tubes 

an inch and half long.



The skateboard has small 1/4" diameter bearings for wheels. The base of 
the skateboard serves as an axle and spacer to make sure it fits the wheel 
lip correctly. The bearings are attached with 4mm machine screws and the 
maple base was drilled and tapped for the screws.

The base was made oversize to allow easy handling while drilling and 
tapping and then trimmed to final size.

 
the skateboard

Skateboard top and base 
blank ready for tapping the 
threads

Tapping the threads for 4mm
machine screws

LET's 
roll!



 
the Mouse

The mouse began life as a simple sketch to capture the basic pose and 
sense of movement. he was then sculpted in plastic clay and baked in an 
oven to harden into the final figure.

initial sketch final sculpture

The figure was then painted before attaching him to his skateboard.



 
the Base

The base is a simple open-bottom box made out of 1/2" mdf. rabbets were 
cut on the edges of the top and and the ends of the two long sides to 
simplify assembly and the edges were rounded over with a 1/4" roundover 
bit on the router table after the box was glued together.

Holes for motor, cord, & 
switch were pre-drilled

Edges rounded over after 
assembly

routed edges sealed with 
a coating of glue



The transfer gears are 
held in place on the 

shaft by cross bars and 
clamping collars.

The shaft turns freely in 
a bronze bearing.

 
Final assembly

the main shaft is held by a hub to prevent turning and has a cross bar 
to prevent the sun gear from turning as the planet gears rotate.

flats were 
ground on the 
planet gear 
shafts and 
the shafts 

attached to 
the gears 
with epoxy 



Stay 
groovy!


