
Modular Engine 1
This first modular design is a simple design that operates on compressed air.  It is based on CO2 engines used on small model 

airplanes.  It was chosen as engine number 1 because of its simplicity.  

The valve is a ball, located in the Valve Block.  Compressed air is applied to the engine.  For most of the cycle the ball blocks 
the flow of compressed air into the cylinder.  When the piston is at the top of the stroke, a pin attached to the piston, lifts the 
ball and allows the compressed air to enter the cylinder.  The pressure forces the piston down for the power stroke.  Near the 
bottom of the stroke the piston uncovers exhaust holes in the side of the cylinder.  The inertia of the flywheel or prop causes 
the piston to move up compressing the air in the cylinder.  The pin finally opens the ball valve again for the next power cycle.  
Because the cylinder is filled with pressurized air when the pin opens the valve, only a small amount of compressed air enters 
the cylinder making the engine efficient.





Gaskets, Drawing: Modular_0_10, Gaskets made from 0.005 thick Teflon seal well and are reusable.  Paper gaskets can be used.  The full-size area on the 
drawing can be used as a full size template.  If you don’t want to punch the corner holes, cut the corners off at 45 degrees.  

Assembly: 
Fit the connecting rod to the piston with the wrist pin.  The piston should wiggle in the connecting rod but be a close fit.  Secure the wrist pin with some LockTite.  
Put the piston in the cylinder.  Put the crankshaft in the main bearing, that fit should already be good.  Put the crankshaft pin through the connecting rod hole and 
mount the main bearing with ¼ long screws.  Oil the moving parts.  The shaft must be able to be rotated easily and the piston moves freely with no binding.  Put the 
valve block on the cylinder top with a gasket.  Piston pin: The piston pin should be able to lift the ball 0 .020 to 0.030.  Add the top plate with a second gasket and 
5/8 long screws.  If the engine is shaken, the ball can be heard rattling.  Mount the flywheel, support the engine, connect compressed air, and its done. 

How the engine feels :  When the engine is spun by hand it pumps air out the compressed air inlet and makes a pop sound as the exhaust opens.  The flywheel 
should be able to cause the engine to carry though about 8 cycles. 

Start Up Notes: The engine will start in either direction with 35PSI applied and a gentile spin.  Keep it well oiled and it just runs.  Air consumption is low.  Once 
the engine is running it will operate in any position. 

Air Pressures and operation:   
Air Pressure RPM 
22 550 
40 1600 
60 2600 
80 3800  

The engine runs well at 22 PSI but fails to operate at 20PSI 
 
A 20 gallon compressor tank, starting at 135 PSI, regulated to 30 PSI operates the engine 
for 83 minutes. 

 
Metric:  This is a pure inch design, but if any metric builders are interested, a metric version can be made. 
CAD Drawings:  If you need DWG or DXF format drawings I will provide them. 
 
Questions, Comments, Problems, or Success: please contact me to discuss anything relating to these plans kerzel@bellsouth.net.  I would appreciate photos of any completed engines. 
 
 
Revisions: 1.0 6/1/2002 Initial plans. 

1.1 6/7/2002 Reduced size so main parts could be made from ¾ inch square stock. 
1.2 6/23/2002 First engine finished. 

This document may be used, copied, or modified for any nonprofit purpose.  All accuracy and safety issues are the users responsibility and the provider and originator are in no way 
responsible or liable.   2002 David Kerzel 
 
























