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PROFICIENCY LEVEL TWO
PO: PROPULSION

PO/EO:
416.03

ENABLING OBJECTIVE:
Explain the four-stroke cycle.

REFERENCE(S):
A.
A-CR-CCP-267/PH-001 Level Two Course Training Plan





Chapter 4, Pages 114-115.

B.
A-CR-CCP-267/PT-001 Level Two Handbook





Chapter 9, Articles 16-21, Pages 4 and 6.




C.
A-CR-CCP-263/PT-001 From the Ground Up 

Page 51.

SUPPLEMENTARY REF(S):
N/A

TRAINING AID(S):

A.
OHP





B.
OHP Slides





C.
Model Aircraft (if available)

LEARNING AID(S):

A.
A-CR-CCP-267/PT-001 Level Two Handbook

TEACHING POINT(S):
A.
Intake stroke 

B.
Compression stroke





C.
Combustion (power) stroke 





D.
Exhaust stroke

METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL TWO
PO: PROPULSION

PO/EO:
416.03

ENABLING OBJECTIVE:
Explain the four-stroke cycle.

REVIEW

PO/EO:
416.02

ENABLING OBJECTIVE:

Identify the components of an internal combustion engine.

1.
Review weaknesses of the last EOs performance check; and/or 

2.
Ask the following review questions:

a.
Name the main components of an internal combustion engine.

Answer:
Cylinder, intake valve, exhaust valve, spark plugs, piston, connecting 

 

rod and crankshaft.


b.
What are the three types of cylinder configuration?



Answer:
Horizontally opposed, radial and in-line.

INTRODUCTION

WHAT:
In this lesson you will learn about the four-stroke cycle of an internal combustion engine.

WHY:
All aircraft have to have some method of thrust in order to fly.  An understanding of aircraft engines will provide some basic information on how an aircraft engine provides that thrust.  The four-stroke cycle is the basic principle behind the power production of an aircraft engine. 

WHERE:
You can apply this knowledge when visiting an aerodrome for a facilities tour, at an air-show, during glider familiarization, or even while attending summer training.

TIME
BODY
NOTES

STAGE 1
THE FOUR-STROKE CYCLE

1.
General:


a.
The parts of an engine work together in a cycle to turn the aircraft’s


propeller. In most aircraft engines this cycle has four distinct stages


called strokes. The piston travels four strokes (two up and two 

 
down) to complete one cycle.  

 
b.
During this operation, the crankshaft revolves through two complete 

revolutions. Each of the four strokes is identified by describing what

 

the engine parts are doing in each stage.  

2.
The Intake Stroke:

a.
During the first stroke the intake valve opens to let the gasoline and


air mixture into the cylinder and the piston moves down to draw the 


mixture into the cylinder. 

b.
The exhaust valve is closed during this stage.


3.
The Compression Stroke:
In the second stroke both valves are closed while the piston moves 
up to 

compress the mixture 

CONFIRMATION STAGE 1

1.
What are the first two strokes of the four-stoke cycle?  


Answer:
The intake stroke and compression stroke.

2.
What happens in these stages?

Answer:
a. 
During the intake stroke the intake valve opens to let 

 


the gasoline and air mixture into the cylinder and the 

 


piston moves down to draw the mixture into the 

 


cylinder. The exhaust valve is closed during this 

 


stage.  

 

b.
During the compression stroke both valves are closed 

 


while the piston moves up to compress the mixture 

STAGE 2
THE FOUR-STROKE CYCLE


1.
The Combustion (Power) Stroke:


In the third stroke both valves remain closed while the spark plug ignites 

 
the gas, which burns, expands and forces the piston down again. 

2.
The Exhaust Stroke:


a.
In the fourth stroke the intake valve is closed while the exhaust 


valve opens to let the burnt gases out.  The piston moves up 


again to forces the gases out.  


b.
After the exhaust stroke, the whole process repeats itself causing 


the crankshaft to turn the propeller on the aircraft.  
CONFIRMATION STAGE 2

1.
What are the last two strokes of the four-stoke cycle?

Answer:
The combustion (power) stroke and exhaust stroke.

2.
What happens in these stages?


Answer:
a.
During the combustion stroke both valves remain 

 



closed
 while the spark plug ignites the gas, which 

 



burns, expands and forces the piston down again. 

 

b.
During the exhaust stroke the intake valve is closed 

 


while the exhaust valve opens to let the burnt gases 

 


out. The piston moves up again to forces the gases 

 


out.

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to explain the four-stroke cycle of an internal 

 


combustion
engine.

1.
Test knowledge with OHP #5. It may be either projected or photocopied and distributed.
33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned about the four-stroke cycle of an internal 
combustion engine.                                                                                                                                                                                                                                                                                         

RE-MOTIVATION:
A.
Comment on student performance. (Identify strengths and points that

 


require improvement)


B.
You can apply this knowledge when visiting an aerodrome for a facilities

tour, at an air-show, during glider familiarization, or even while attending 
summer training.  



C.
Your next lesson is PO/EO 416.04. In this class you will learn about the functions of oil in an engine.
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