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Figure 17-1: The inside of a simple 2-speed transmission. Consider what 

happens if we move the red axle 1 stud to the left and the green gears 

disengage and blue gears engage, changing the gear ratio between the 

motor and the output axle.
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Figure 17-2: The unique shift stick from the 8880 set, the first LEGO set with 

a nonlinear and synchronized transmission. The transmission has 4 speeds, 

and the stick can move in an H pattern, allowing it to shift from one gear to 

any other.

Figure 17-3: The transmission driving ring (red) has to be placed over a 

ribbed axle joiner (blue). The axle joiner connects two axles, with each of 

them going 1 stud deep inside it.

Figure 17-4: There are three positions possible for a transmission driving 

ring: engaged with left gear, neutral (no gears engaged), and engaged with 

right gear. Note that only engaged gears rotate together with the axle.
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The transmission driving ring is also a torque-
sensitive piece; it can disengage itself or even get physi-
cally damaged if a large torque is applied to it. This makes 
nonsynchronized transmissions a more common choice for 
high-torque applications.

Figure 17-5: The transmission driving ring and the transmission changeover 

catch. Note that the catch rotates together with the axle it sits on, but it can 

slide along it freely. Some transmissions make use of this property. To see 

an animation of this process, visit http://www.technicopedia.com/1994 

.html#Parts.

Figure 17-6: A simple 2-speed synchronized gearbox set on neutral gear 

(top), low gear (middle), and high gear (bottom)

Figure 17-7: The extension driving ring (light grey) can be put over the 

transmission driving ring (red), extending it by 1 stud. Note that there is a 

large backlash between the driving ring and the gear it engages through 

extension.
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2-speed linear heavy-duty 
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Figure 17-8: The extension driving ring fills the gap between the transmis-

sion driving ring and a gear 1 stud away from it, allowing the gear to be 

engaged.

1st gear, with a 

1.66:1 ratio

2nd gear, with a 

1:1.66 ratio

1st gear, with a 3:1 ratio 2nd gear, with a 1:1 ratio
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2-speed RC motor transmission

-

2-speed orbital transmission

-

1st gear

2nd gear 2nd gear, with 

a 1:3 ratio

1st gear, with 

a 3:1 ratio
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2-speed ratchet transmission 3-speed linear transmission

1st gear, with a 3:1 ratio 2nd gear, with a 1:1 ratio 1st gear, with a 3:1 ratio

2nd gear, with a 1:1 ratio

3rd gear, with a 1:3 ratio



 TRANSMISSIONS 257

4-speed double-lever 
transmission

-

4-speed synchronized 
transmission

The structural parts and the control levers have 
been removed for clarity.

1st gear, with 

a 7.7:1 ratio

2nd gear, with 

a 2.78:1 ratio

3rd gear, with 

a 1:1 ratio

4th gear, with 

a 1:2.78 ratio

1st gear, with a 5:1 ratio

2nd gear, with a 3:1 ratio

3rd gear, with a 1.66:1 ratio

4th gear, with a 1:1 ratio
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5-speed linear transmission

-

Figure 17-9: The 4-speed 

synchronized transmission 

with a single control lever 

moving in an H pattern. 

Note the special so-called 

“changeover plates” (light 

grey) used to control the 

shifting lever’s movement and 

to support the axle it moves 

along.

Figure 17-10: The 4-speed 

synchronized transmission 

with a single control lever 

moving in an H pattern. The 

lever is housed and supported 

by common LEGO pieces.

Figure 17-11: The 4-speed 

synchronized transmission 

with two control levers, 

each controlling a single 

transmission driving ring. 

Note that both rings can’t be 

engaged at the same time: 

One has to be set in neutral 

position before the other one 

is engaged.

1st gear, 

with a 

3:1 ratio

2nd gear, 

with a 

1.66:1 ratio

3rd gear, 

with a 

1:1 ratio

4th gear, 

with a 

1:1.66 ratio

5th gear, 

with a 

1:3 ratio
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10-speed synchronized 
transmission

This is the bottom view with the structural parts 
and the control levers removed for clarity.

1st gear, with a 81:1 ratio 2nd gear, with a 48.6:1 ratio 3rd gear, with a 27:1 ratio 4th gear, with a 16.2:1 ratio

5th gear, with a 3.24:1 ratio 6th gear, with a 1.94:1 ratio 7th gear, with a 1:1.54 ratio 8th gear, with a 1:2.57 ratio

9th gear, with a 1:4.63 ratio 10th gear, with a 1:7.7 ratio
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Figure 17-12: A nonsynchronized distribution transmission with two outputs

Figure 17-13: A synchronized distribution transmission with two outputs
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a 2-speed 
synchronized 
transmission

Figure 17-14: A synchronized distribution transmission with four 

outputs

Figure 17-15: A synchronized distribution transmission with six 

outputs

Figure 17-16: A synchronized distribution transmission with eight 

outputs
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a 2-speed linear heavy-duty transmission
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a 2-speed RC motor transmission
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a 2-speed orbital transmission
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a 2-speed ratchet transmission
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a 3-speed linear transmission
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a 4-speed synchronized transmission
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a 10-speed synchronized transmission
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a continuously variable transmission


