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ENGINES 
 

NAME _____________________________ SCHOOL _________________________  

DATE STARTED _____________________DATE COMPLETED________________

PREREQUISITES: Light Bulbs, Switches and Batteries recommended. 

HOW TO DO THIS COURSE: Do the steps one at a time, in order.  When you finish 
a step, put your initials and the date on the sign-off line on the right.  A split line 
means get a pass (and an initial) from another student (or your supervisor if it says 
that).  A * means get a checkout.  All written work is turned in to the supervisor.   

PURPOSE: Find out what engines do and how several different kinds of engines 
operate, and make or test several different simple engines. 

ESTIMATED TIME: 10–14 hours.
 

MATERIALS NEEDED TO DO THIS COURSE 
 Plastic straws, clay, ball, matches, pry bar or crowbar, bicycle, model airplane with rubber band 

engine, spring-wound toy, toy electric motor and batteries; optional supervisor demonstration (D.25): 
model airplane engine (muffler removed), or model car engine showing piston action.  See DS #7200 
Engines Practical Applications for additional materials needed for each practical application. 

DS #7201 Laboratory Supervisor Instructions for Engines 

Heron text-pack with these Data Sheets (DS):  
  854              2684                      2685                    856                  2615                     2632 
2616              2618                        858                    859                  7200 
Exams: 4477, 7202 (review)  

NOTE TO SUPERVISOR 
Section B of this course uses 5 data sheets that are also found in the course Light Bulbs, Switches and 
Batteries (LBSB).  You may allow the student to omit section B if he has previously done LBSB and 
does a thorough job on section A.  The student is expected to know the data in section B at the end of 
the course. 

NOTE TO LABORATORY SUPERVISOR 
DS # 7201 Laboratory Supervisor Instructions for Engines should be referred to in conjunction with 
practical applications in DS #7200 Engines Practical Applications.  

A.  MOVING THINGS 

 1. READ: DS #854 Moving Things. _________ 

 2. DEMONSTRATE (with whatever objects you wish to use): A force. ____  ____ 

 3. DEMONSTRATE: Use a pencil and another object to demonstrate how 
different amounts of force cause different amounts of motion.   Set the 
object down on the table about a foot away from you and see how much 
force is needed to roll the pencil until it just hits the object.  Then move 
the object further away and see how much force is needed to roll the 
pencil to it.  Then move the object closer to you and see how much force 
is needed to roll the pencil to it. _________ 
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 4. DEMONSTRATE: Use force to: 

  a) move three things that are not moving and weigh different    
     amounts.  ___ 

  b)  stop three things that are moving and weigh different amounts.  ___ _________ 

 5. READ: DS #2684 Friction.  _________ 

 6. PRACTICAL APPLICATION: Demonstrate friction with a book.  You 
will need a book, a table, 15 plastic straws. 

a)  Lay a book on a table.  With one finger give the book a push (force) 
hard enough to move it. ___ 

b)  Stick a few tiny balls of clay to the bottom book cover.  Then give the 
book the same-sized push you did in a.  See if it moves more now or 
moves as much as the first time. ___ 

c)  Line up 15 plastic straws side-by-side on the table, about 2 cm apart.  
Put the book on the straws (remove clay balls first) and give the book a 
push (same-sized push as in a).  Notice how far the book moves this 
time. ___ 

  Write a report and tell how the friction was changed in each step and what 
happened.  Supervisor pass. ____  ____ 

 7. READ: DS #2685 What Makes Things Fall, Part 1. _________ 

 8. DEMONSTRATE: Get a ball and go to a space with a high ceiling (or go 
outside).  Throw it straight up and try to catch it when it comes down.  
Repeat this several times until you can see exactly what the ball does 
before it comes back down. _________ 

 9. READ: DS #2685 What Makes Things Fall, Part 2. _________ 

 10. DEMONSTRATE (with objects): Show what a spacecraft must do to 
escape from Earth. ____  ____ 

B. ENERGY (The data sheets in this section are also in the course Light Bulbs, Switches 
and Batteries.  You may skip this section if you have already done Light Bulbs, 
Switches and Batteries, if you want to skip it, and if your supervisor approves first.  
[You are of course expected to know this data at the end of this course.])  Supervisor 
OK _________)  

 1. READ: DS #856 Doing Work. _________ 

 2. DEMONSTRATE: Show five examples of energy being used to do work.   ____  ____ 

 3. READ: DS #2615 Different Kinds of Energy. _________ 
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 4. DEMONSTRATE (with objects): Give an example of how each of these 
kinds of energy could be used to do work: 

  a)  heat energy ___ c) electrical energy ___ 
b)  light energy ___ d) motion energy ___ 

  Supervisor pass.  ____  ____ 

 5. READ: DS #2632 Stored Energy. _________ 

 6. READ: DS #2616 Energy Changes. _________ 

 7. DEMONSTRATE:   

a) Toss a small object lightly in the air. ___ 

b) Move  an object from the floor to your desk, then let it fall to the  
floor. ___ 

c) Hold your hand near a light bulb or in warm sunlight until it gets 
warm. ___  

  Tell how energy changed each time.  Supervisor pass. ____  ____ 

 8. READ: DS #2618 Fuel Has Stored Energy. _________ 

 9. DEMONSTRATE: Wood and paper are fuels.  Light a match and decide 
what kinds of energy the stored energy of the match is changed into. _________ 

 10. DEMONSTRATE: Show how energy from the sun could change to 
energy to make a car run. _________ 

C.  MACHINES 

 1. READ: DS #858 Machines, from the beginning to heading “Machines 
Change Forces.”  _________ 

 2. ESSAY: List 5 examples for each of these types of machines that are 
tools:  

  a) simple machines  ___            c)  machines that are tools ___ 
b)  complex machines ___ 

  Some of the examples may fit into more than one group.   _________ 

 3. READ: DS #858 Machines, section “Machines Change Forces.” _________ 

 4. DEFINE: crowbar and find out why it is called that if you can. _________ 

 5. DEMONSTRATE: Have the supervisor help you find something heavy, 
such as a heavy box or a stack of books.  Try to lift one side of it with 
your hands.  Then try lifting a side of it with a crowbar.  Think of the 
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second definition of machine and tell someone why the crowbar should be 
called a machine. ____  ____ 

 6. READ: DS #858 Machines, from heading “Changing Forces More Than 
Once” to the end. _________ 

 7. DEMONSTRATE: Do this with another person helping you.  Have the 
person helping you hold up the rear end of a bicycle so that the wheel 
doesn’t touch the ground.  Push down on the pedal with your hand or foot.  
This machine (the bicycle) is changing your force.  Follow the push along 
to the back tire and spot all the times the machine changes force. ____  ____ 

D.  ENGINES 

 1. READ: DS #859 Engines, section “Part 1. What An Engine Is.” _________ 

 2. DEMONSTRATE (with objects): What an engine does. _________ 

 3. READ: DS #859 Engines, section “Part 2. Engines That Use the Energy of 
Motion.” _________ 

 4. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #1 Windmill.  Pull off Attachment #1 at the end of this check-
sheet and use it to make the windmill. _________ 

 5. ESSAY: Tell how the windmill you made changes wind motion to a 
different motion and how the windmill does work. _________ 

 6. READ: DS #859 Engines, section “Part 3. Toy Machines That Use Stored 
Energy.” _________ 

 7. DEMONSTRATE: Get a model airplane that has a rubber band engine  
to drive the propeller.  Take it outside or to a room with a high ceiling 
(check with your supervisor about where to go).  Then wind up the 
propeller and fly the airplane. _________ 

 8. DEMONSTRATE: Get a spring wind-up toy and see how it works. _________ 

 9. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #2. Paddle Boat.  Pull off Attachment #2 from the end of this 
checksheet and use it to make the boat. _________ 

 10. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #3. Spool Racer.   _________ 

 11. ESSAY: Explain what form of energy was used to produce energy of 
motion in the last four checksheet steps and where it came from.  Explain 
how work was being done in each activity  Supervisor pass. ____  ____ 
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 12. READ: DS #859 Engines, section “Part 4. How Jets Work.” _________ 

 13. DEMONSTRATE (with objects): How a balloon jet is able to move.  
Supervisor pass. ____  ____ 

 14. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #4. Balloon Jet Engine. _________ 

 15. READ: DS #859 Engines, section “Part 5. Jet Engines That Use Fuel.” _________ 

 16. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #5. Match Rocket Engine.  _________ 

 17. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #6A. Pulse Jet Engine, section “The Activity.”  _________ 

 18.  READ: DS #7200 Engine Practical Applications, Activity #6A. Pulse Jet 
Engine, section “How a Pulse Jet Engine Works.”   _________ 

 19.  DEMONSTRATE: Diagram the five steps of how a pulse jet engine 
works.   ____  ____ 

 20. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications, 
Activity #6B. Pulse Jet Experiment. _________ 

 21. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #7. A Bubble Jet Engine. _________ 

 22. ESSAY: Explain how a jet engine works and draw pictures to show what 
happens.  Supervisor pass. ____  ____ 

 23. READ: DS #859 Engines, section “Part 6. Motors.” _________ 

 24. DEMONSTRATE: Connect a toy electric motor to a battery and notice the 
shaft turn.  If you don’t know how to connect the motor and battery, get 
someone to show you how.   _________ 

 25. OPTIONAL SUPERVISOR DEMONSTRATION: If your school has one, 
arrange with your supervisor to look at a model airplane engine with one 
cylinder (or a model car engine or a real engine where you can see the 
moving parts).  Get the supervisor to show you a piston and shaft.  See 
how a piston moves up and down and how motion goes to the propeller 
(or how it could go to the wheels).  _________ 

E.  FINAL PRACTICAL APPLICATIONS 

 1. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #8. Roll-Back Can Toy.  Write down what kind of energy was 
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used to do work, what work was done, and how energy was changed.  
Supervisor pass on report. ____  ____ 

 2. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #9A. Water Wheel Engine.  Pull off Attachment #3 at the end of 
this checksheet, and use it to make the water wheel.  Write down what 
kind of energy was used to do work, what work was done, and how 
energy was changed.  Supervisor pass on report. ____  ____ 

 3. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #9B. Using a Water Wheel to Make Other Things Move. _________ 

 4. PRACTICAL APPLICATION: DS #7200 Engine Practical Applications,  
Activity #9C.  Supervisor pass. ____  ____ 

I have done all of the steps on this course.  I understand what I studied and can use it. 

Student _________________________________________  Date _________________________  

The student has completed the steps of this course and knows and can apply what was studied.   
 
Supervisor ______________________________________  Date _________________________  

This student has passed the exam for this course.   
 
Examiner _______________________________________  Date _________________________  

 
 
 

 
 
 

6 August 1976  Revised 17 July 2000 
© 2000, Northwest Research, Inc. 
ALL RIGHTS RESERVED 
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Attachment #3 for Activity #9A (in DS #7200 Engines Practical Applications) 
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END PIECES FOR PADDLEWHEEL

PADDLEWHEEL BLADES (cut out all 4) 
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Attachment #2 for Activity #2 (in DS #7200 Engines Practical Applications) 
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PADDLE 

BOAT 
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Attachment #1 for Activity #1 (in DS #7200 Engines Practical Applications) 
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