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Materials Included
•  Base with predrilled holes
•  2 gear fonts
•  16 gear pins

Items Required (not included)
•  Flat, solid surface such as a countertop or table
•  Sprue cutter, hobby knife, or sandpaper

Assembling the Gear Factor
1.  Look at the gear diagram printed on your gear font package. 

Half of the gears are labeled as having axle holes with 2 mm 
inside diameter. Remove these gears from the font. If needed, 
use the sprue cutter, hobby knife or sandpaper to remove 
burrs where the gears were attached to the font.

2.  Insert the gear pins into the 16 gears removed from the font. 
To do this, place the base on a flat surface on the side with-
out the rubber feet. Place a gear pin so it stands up in one of 
the base holes. Align one end of the pin with the gear axle 
hole. While holding the edges of the gear, push down on the 
gear so the other 
end of the pin is 
against the solid 
surface (Figure 
1). Push the pin 
through the gear 
until the gear 
just touches the 
base. Do not try 
to force the gear 
down farther.
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Figure 1



Using the Gear Factor
Using the Gear Factor is simple. Set the base on a solid surface 
with the rubber feet facing down. Place the gear pin extending 
from each gear into one of the holes on the base. Move the gears 
around into different holes until the gear teeth fit together and 
the gear train moves smoothly (Figure 2).

Gearing Up: Before You Begin
You might explain or review the following terms before starting 
the guide’s activities.

•  circumference
•  gear train
•  input gear
•  mechanical advantage 
•  output gear
•  ratio
•  torque
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Figure 2



Get into Gear: Activity Ideas
Note: Some of these activities require materials not included 
with the Gear Factor.

•  Create a simple gear train starting with a large gear and  
decreasing in size until ending with a much smaller gear. Turn 
the big gear and describe the motion of the smaller gears as 
the larger gear turns.

 You should notice that each gear turns in the opposite direction 
of the larger preceding gear and that it rotates faster than the 
preceding gear.

•  Create a simple gear train starting with a large gear and  
decreasing in size until ending with a much smaller gear.  
Using white correction fluid or a similar substance, mark one 
tooth on top of each gear with the correction fluid (Figure 3). 
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Figure 3



 Let it dry. Then, rotate the first gear one revolution and have 
another person count how many revolutions the second gear 
makes during this time. Represent the difference in rotation 
as a ratio. Continue observing the number of times each sub-
sequent gear turns with one turn of the first gear. Represent 
each of these as a ratio.

•  Create a simple gear train starting with a large gear and  
decreasing in size until ending with a much smaller gear. 
Using white correction fluid or a similar substance, mark one 
tooth on top of each gear with the correction fluid. Let it dry. 
Rotate the biggest gear one time. Now, with another person 
watching each of the other gears, rotate the big gear as many 
times as needed so the white marks on all the gears are back 
at the top of the gears. Write the ratio between the larger 
gear and each other gear in the train. For example, if it took 
five rotations of the first gear and eight rotations of the sec-
ond gear, the gear ratio between the two would be 5:8.

•  Create a gear train that has one input that branches into two 
output gears. To do this, you may use as many gears as you 
like. Determine the gear ratio and direction of rotation for 
each of the gear trains. 

•  Design a configuration that uses as many gears as you can fit 
on the base with all the gears engaging each other. With each 
added gear, turn the input gear, keeping in mind the amount 
of effort required for the gear train to turn. As the number 
of gears increases, what happens to the amount of effort 
required to turn the input gear? How many gears could you 
make work?

•  Configure a gear train that meets the following criteria:
 – Two gears that gear up with a ratio of 1:4.
 – Three gears that gear down for a ratio of 2:1.

– Group of gears with a ratio of 1:3 where the input and 
output gears rotate in the same direction.
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Shift into High Gear:  
Challenge Activities
These activities require materials that are not included with the 
Gear Factor. For purchasing information, see shop-pitsco.com or 
call 800-835-0686 for a free catalog.

•  Produce a motorized gear train. Use a motor similar to Pitsco’s 
Motor 500 and push the motor post through the board and 
place a gear on the post. Then, build a gear train from this. 
Attach a power source (such as a battery pack or a small solar 
panel) to the motor. Turn the power source on to run the mo-
tor.

•  Design and build a motorized car using the Gear Factor as the 
car’s body. The car will be two-wheel drive, meaning only the 
front or back wheels will be motorized. You will need two ax-
les with a diameter of 1/8" or 2 mm, four wheels that fit onto 
the axle ends, a motor (such as the Motor 500), and a power 
source. Depending on your design and axle size, you might 
need the gears with a 1/8" axle hole.

Construction Hints: To build such a car, create the gear train so a 
gear rotated by the motor engages a gear on an axle placed in 
one of the holes in the board’s far corners. Then, turn the board 
on its side and place the other axle through the corner hole on 
the same side. Place a wheel on each axle end. Design a way to 
keep the other side of the car together and balanced with the 
Gear Factor base (you may use additional materials). 
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SunEzoon Car Kit
 Looking for a solar car that’s a piece of 
cake to assemble? Want to interest students 
in using solar energy without grabbing glue 
guns or soldering irons? Then, the SunEzoon 
Car Kit – another of Dr. Zoon’s great ideas – is 
the kit for you.
 SunEzoon will work outdoors in full sun 
or indoors under a bright incandescent light. 
Each kit contains instructions, solar panel 
with alligator clamps, motor, wheels, steel 
axles, gear font, chassis parts (colors may 
vary), and a cut-and-fold cover.
28574
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Now that you have a better understanding  
of how gears work, investigate some cool kits 

that use gears and gear ratios.

SoLar DESiGnEr’S Kit
 Students make a solar-powered car, using the supplied parts and instructions. 
Other project ideas are suggested. Kit contains the following: solar panel (.45V, 400 
mA) 1-3/4" x 2-15/16", DC motor, plastic body tube, Pitsco plastic gear font, two axles, 
four Pitsco wheels, four 1/8" brass washers, propeller, and instruction guide. Car will 
travel under bright sunlight.
50073

SoLarPaK
(for 25 students)
 Based on the popular Solar 
Designer’s Kit, the SolarPak includes 
everything 25 students need to design 
and build solar vehicles.
51417
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