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Figure 10-1: An eight-pump compressor driven by the RC motor. This design
is a real monstrosity in the world of LEGO compressors.
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N O T E All of the compressor designs in this chapter
are intended for pumps that are 5.5 studs long when
extended, not for the newer 6-stud-long version. This
longer version is found only in a single set and is therefore quite rare.

Figure 10-3: A compressor that can hold two or four pumps while making
use of two 36-tooth gears. The orientation of the gears relative to each
other is maintained by two 12-tooth gears on a separate axle, which also
transfers drive between them. It’s possible to connect two or more such
compressors side by side to increase the number of pumps.

Figure 10-2: A compressor with two pumps that work alternately, both

Figure 10-4: It’s perfectly possible to split pumps in a compressor into three

attached to two wedge belt wheels. The design is small, but it’s difficult to

groups.

add more pumps to it. In this compressor, the pumps are 90 degrees out of
phase rather than 180 degrees, so the pressure is still “uneven.” In other
words, one pump is not fully extended while the other is fully compressed.
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Figure 10-5: You can even split pumps in a compressor into four groups at various
points of the working cycle. But such compressors are significantly more complex
while working only a little more smoothly.

Figure 10-6: Finally, here’s a design called a rocking compressor. While it doesn’t

Figure 10-7: The four gear combinations suitable for

extend pumps to their maximum, it can hold up to 18 pumps in two alternating groups.

the rocking compressor, with their ratios labeled
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a rocking compressor
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motorized
valves

Figure 10-8: A simple way to motorize a pneumatic valve is to use a gear
with a clutch for the motor’s safety.
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autovalve
-

sliding worm gear

Figure 10-9: With a regular 24-tooth gear instead of the clutch gear, we get
a return-to-center valve.

Figure 10-11: An autovalve uses a sliding worm gear to control a compressor
and a pneumatic valve with just one motor.

Figure 10-10: This high-precision valve-switching mechanism makes use of

-

a worm gear and a 40-tooth gear to ensure accuracy. The red bush on the
valve’s lever improves it further by reducing backlash. Note that there is no
safety clutch in this assembly; because the mechanism multiplies the motor’s

http://www.youtube

torque by a factor of 40, there is a chance that some pieces may be damaged
if the motor doesn’t stop at the right moment. To lessen this risk, a clutch
can be added between the valve and the motor.
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.com/watch?v=OsDJ4iTs-P8

Figure 10-12: An autovalve can be created with both types of pneumatic
valves (the older one is shown here) and with any compressor whatsoever—
the single-pump compressor here is just an example.

a motorized
valve
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Figure 10-14: The general scheme of the pressure switch and its connections
to other components of the pneumatic system. Black lines mark electric
wires, blue lines mark mechanical connections, and green lines mark
pneumatic hoses.

-

Figure 10-13: A close-up view of a pressure switch. The switch usually needs
adjusting to activate at the desired pressure threshold. It can be fine-tuned
by adjusting the rubber band’s strength, the angle of the cylinder relative
to the lever, and the length of the lever. It is also possible to use old 9V
switches, which offer less resistance, or to use multiple cylinders. Large

switch-airtank-compressor
-

cylinders can be used as well, although their large capacity makes them
less sensitive and therefore less useful in system that must react to small
changes in air pressure.
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Figure 10-15: A simple way to

Figure 10-16: To make the cylinder

connect the cylinder to a shaft is to

extend fully, we need its tip to be

use a cam made of a short beam.

mounted 1.5 studs away from the

However, a cylinder can extend by

shaft. A piece called a Technic cam

4 studs, but here it’s allowed to

allows this.

extend by only 3.

-

-

dead spots

-

Figure 10-17: A simple cylinder and valve combination with two cranks: one
made of Technic cams, converting the cylinder’s motion into the crankshaft’s
rotation, and another made of a wedge-belt wheel, using the crankshaft’s
rotation to switch the valve back and forth. Note that both cylinder and valve
are in dead spots here.
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Figure 10-18: This is the engine from Figure 10-17 with a flywheel added to
keep it running through overlapping dead spots. Starting such an engine is a
little finicky, but it works fine once it gets going.

a single-cylinder
engine
-
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