
Gather Your Supplies
So we can, you know, do this thing!

You will use the following supplies to create models of some 
useful pneumatic devices:

Not included: Ruler or tape measure, scissors, and pencil

Vinyl tubing (1 foot)Transparent tape 

Chipboard (10 sheets)

Templates

LET’S MAKE

Pneumatic Scissor Lift Templates

Scissor Lift Hinge Tab 
Cut along dashed lines,

 trace two of these parts
on Sheet 2 of chipboard,

 and cut them out.

Scissor Lift Linkages
Cut along dashed lines,

 trace four of these parts
on Sheet 2 of chipboard,

 and cut them out.

Scissor Lift Top Platform
Cut along dashed lines,
 trace one on Sheet 2

of chipboard, and cut it out.

Actuator Cylinder Tie-Down
Cut along dashed lines,

 trace two of these parts
on Sheet 3 of chipboard,

 and cut them out.

Use this paper template on Sheet 1 of the chipboard to mark
where the actuator cylinder tie-downs and the back scissor

mechanism hinge tab will be positioned on the base.

Position
scissor lift hinge tab here.

Secure to the base
with transparent tape.

Position actuator cylinder
tie-down here.

Wrap over syringe. 
Secure to the base and the syringe

with transparent tape.

Position actuator cylinder
tie-down here.

Wrap over syringe. 
Secure to the base and the syringe

with transparent tape.

Base Template

Syringe (35 ml)



About Pneumatics & Hydraulics
Pneumatics and hydraulics are both mechanical systems that utilize 
fluids to do work. In the case of pneumatics, the fluid is air. For 
hydraulics, the fluid is typically an oil or, in some cases, water. 

Many forces and interactions are very similar in pneumatic and 
hydraulic systems. The choice between a pneumatic and hydraulic 
system is determined by a number of different requirements such 
as power, weight, cleanliness, portability, and the specific nature of 
the machine. Designers of machines take these and other important 
factors into consideration when determining which should be used 
for a specific application.

In both pneumatics and hydraulics, power is transferred from one 
point to another through a fluid. Hydraulic and pneumatic cylinders 
are used for both supplying the power and receiving the power. We 
will be using syringes as pneumatic cylinders. The image to the right 
shows a typical syringe and its parts. Because we are going to be 
using pneumatics to model our devices, we will be using air as the 
fluid. 

In a pneumatic system, air is 
compressed in one part of the 
system causing another part 
of the system to use that air 
power to create movement. 
For instance, when Cylinder 
A is compressed (the plunger 
of the syringe is pressed 
down), the air in the cylinder 
is compressed and exerts 
pressure on the air in the tube 
connecting it to a second 
cylinder (syringe). When the 
friction between the plunger 
of Cylinder B is overcome by 
the pressure, it begins to move 
in response to the movement 
in Cylinder A.

In pneumatic machines, the 
cylinder where pressure is 
being applied is known as the 
drive cylinder, and the cylinder 
where pressure is moving 
to is known as the actuator 
cylinder. 

If the two cylinders are the 
same diameter, then the 
actuator cylinder will move 
approximately the same 
distance as the drive cylinder 
was depressed. Due to friction 
between the plunger and 
cylinder wall of the drive 
cylinder, not all the power 
exerted is used to extend the 
actuator cylinder.
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