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Pulley Stand Base

Simple Machines

Pulley

Part 2

Flag Pole
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Simple Machines

Pulley

Part 2

Flag Pole
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Lever

?A lever is basically a long stick that you push or pull against a pivot (fulcrum) to move
something.
?A lever lets you move something heavy (lift load with less effort) or make something go
fast
?We use levers in so many of our daily life activities.
?There are 3 types of levers:

1st
Class lever Seesaw or scissors 2nd Class Lever Wheel barrow
3rd
Class Lever Staple remover / tweezers

Fulcrum Fulcrum Fulcrum
1st Class lever 2nd Class lever
3rd Class lever

Simple Machines

Lever

Part 2
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Weighing Scale
Scissors
Load
Effort

Fulcrum
1st Class lever

Simple Machines

Lever

Part 2

Scissors
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Simple Machines

Lever

Part 2

Scissors
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Weighing Scale

Load
Effort

Fulcrum
1st Class lever

Simple Machines

Lever

Part 2

Weighing Scale



24

Simple Machines

Lever

Part 2

Weighing Scale
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?Compare the weight of two items
?Is the weight of different types of gears the same?
?What is the weight of a spool? How many discs equal to the weight of a spool?
?Try to weigh and compare the weight of various objects.
?Build another type of weighing machine.

Simple Machines

Lever

Part 2

Weighing Scale
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Wheel Barrow

2nd Class lever

Simple Machines

Lever

Part 2

Wheel Barrow



27

Simple Machines

Lever

Part 2

Wheel Barrow
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Simple Machines

Lever

Part 2

Wheel Barrow
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Simple Machines

Lever

Part 2

Tweezers

Tweezers

Fulcrum
moves in the same direction as the force you
3rd Class lever
apply, which is convenient.
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Simple Machines

Wheel and Axle

Part 2

Wheel and Axle

?A wheel and axle has 2 parts to it. The wheel, and the axle! The axle is a rod that goes
through and locks to the wheel. It rotates along with the wheel. This lets the wheel turn .
?A wheel and axle helps to move objects in 2 ways:

1.If we turn the wheel, the axle will also turn. Turning wheel with longer distance use less
force, but the axle will go in much shorter distance with more force. We can use this to
turn something heavy.
2.If we turn the axle, the wheel will spin. The faster the axle is turned, the faster the wheel
spins. That is what cars turn.

•When we move a heavy object, we need to overcome 2 forces:
%.Friction: Force resisting the motion of the object on the ground.
%.Gravitational force: Force that pulls the object to the ground.
?Wheels on a wagon only touch the ground at one spot at a time, keeping the rest of the
wagon off the ground. This makes less friction
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Container Truck

Simple Machines

Wheel and Axle

Part 2
Container Truck
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Simple Machines

Wheel and Axle

Part 2
Container Truck
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Simple Machines

Wheel and Axle

Part 2
Container Truck
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Simple Machines

Wheel and Axle

Part 2
Container Truck
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Exploring Gears

What is a Gear

Part 3

Exploring Gears

1Learn what is a gear
2Learn how to name the gears by its number of teeth
3Learn how to name a gear (Driver, Driven, Idler Gear) by its position in a gear train
4Learn how to increase, reduce speed, change direction with gears
5Learn how to build a gear train and explore with the gear train
6Play around with different combinations of gears and explore the applications to real life
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Exploring Gears

What is a Gear

Part 3

Gear Stand

PIN the Gear with different color to the Gear Stand
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Exploring Gears

What is a Gear

Part 3

1. Insert the blue rod through the wheel 2. Secure the wheel with 2 discs, 1 at the front and
1 at the back of wheel
3. Insert the green gear to the blue rod

Front View
Back View
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Exploring Gears

What is a Gear

Part 3

Exploring Gears

What is a Gear?
GEAR is use to transfer the power from the :
DRIVING GEAR (EFFORT)-it can be electric motor, a manual crank, a wind turbine etc to
DRIVEN GEAR (LOAD)-it can be wheel, fan etc
What Are Gears Used For?
Gears can be used to:
1.Change speed.
2.Change torque
3.Change direction of motion
4.Transmit torque over a distance.
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Exploring Gears

What is a Gear

Part 3

Gears are differentiated by the number of TEETH What is the number of teeth for each
gear:

What is GEAR RATIO:
DRIVER
GEAR RATIO: GEAR RATIO: DRIVER :DRIVEN DRIVEN
?Compare the distance covered by the DRIVER gear and the distance covered by the
DRIVEN gear or
?When DRIVER gear makes 1 turn, How many turns the DRIVEN gear make?

Draw a line on the GEAR, ask the children to notice/take down the number of turns.
?How many turns does a GREEN wheel need to make the RED wheel turn once?
?How many turns does a YELLOW wheel need to make the RED wheel turn once?
?•How many turns does a BLUE wheel need to make the RED wheel turn once?
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Exploring Gears

Gear Down

Part 3

?With the DRIVER as green gear 12T and DRIVEN as red gear 36T
?The GEAR RATION is 1/3 (green gear makes 3 turns and red gear only makes 1 turn)
?SPEED is 3 times slower
?TORQUE is 3 times more (use less effort to drive heavy load)

GEAR DOWN
REDUCE SPEED
INCREASE TORQUE
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Exploring Gears

Gear Up

Part 3

GEAR UP Increase the Speed
DRIVER
GEAR RATIO:
DRIVEN
36
12
3
1

?With the DRIVER as red gear 36T and DRIVEN as green gear 12T
?The GEAR RATION is 3/1 (red gear makes only 1 turn and green gear makes 3 turns)
?SPEED is 3 Times slower
?TORQUE is 3 Times Less

GEAR UP
INCREASE SPEED
REDUCE TORQUE
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Exploring Gears

Gear Train

Part 3

Gear Train



43

Exploring Gears

Gear Train

Part 3

Gear Train

What is an IDLER GEAR? When there are more than 2 gears, the gears in between is
called an IDLER GEARS.
What is a Gear Train?
When more than 2 gears are joined together, it forms a gear train. Gear trains can be use
to change the direction of the DRIVEN gear direction
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Exploring Gears

Gear Train

Part 3

Change of Direction

Change of
Direction
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Exploring Gears

Gear Train

Part 3

Driven Fan

Front View
Side View

Change of
Direction
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Exploring Gears

Gear Train

Part 3

Driver Gear

Ask the kids to take note:
?When there is 1 idler gear, if the DRIVER gear turns clockwise, what is the direction of
the FAN? (clockwise or counterclockwise)
?When there are 2 idler gears, if the DRIVER gear turn clockwise, what is the direction of
the FAN? (clockwise or counterclockwise)
?What number of idler gears should be in the gear train make the FAN turn in the same
direction as DRIVER gear?
?What number of idler gears should be in the gear train make the FAN turn in the opposite
direction as DRIVER gear?

Change of
Direction
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Exploring Gears

Gear Train

Part 3

Build different DRIVEN fans with 12T, 24T, 36T Gear

18T Fan 24T Fan 36T Fan Driver Gear

Change of
Direction
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Exploring Gears

Gear Train

Part 3

Ask the kids to take note:
?Attach the different fans to the gear train
?Notice the speed of fan when driver gear turns 3 round, how many round does the Fan
turns: for 12T Fan -____ for 18T Fan -____ for 24T Fan -____ for 36T Fan -____
?Notice also the direction of the FAN, is it moved in the same direction as the DRIVER
Gear?
?How to make the FAN turn in the same direction or opposite direction as the DRIVER
gear?

Fan

Change of
Direction
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Exploring Gears

Gear Train

Part 3

Ask the kids to modify and take note:
?Play around with different sized gears in the gear train
?Play around with different sized fans
?Play around with different combination of gear train and fan

Change of
Direction
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Exploring Gears

Gear Box

Part 3

2 Speed Fan

2 Speed Fan
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Exploring Gears

Gear Box

Part 3

DRIVING Shaft/Gear

GEAR DOWN GEAR UP

Low Speed High Speed

2 Speed Fan
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Exploring Gears

Sun and Planet Gear

Part 3

Sun and Planet Gear

1. Learn to know that the Earth revolves around the
Sun and rotates by itself at the same time. The
Moon also turns around the Earth and rotates by
itself at the same time.

2. Learn to use Thinkertoy Land to construct a Sun
and planet gear model.

Objectives:
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Exploring Gears

Sun and Planet Gear

Part 3
Amusement Park



54

Exploring Gears

Sun and Planet Gear

Part 3

Insert the Red Gear to the level until it fits in the Blue gear

Place in any hole except for the center hole of the wheel to the pin in the blue gear
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Exploring Gears

Sun and Planet Gear

Part 3

Spinning Wheel

1Make a spinning wheel from the Sun and planet gear model.
2Learn to know how the Sun and planet gear model in apply in our daily life.

Spinning Wheel
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Exploring Gears

Sun and Planet Gear

Part 3
Spinning Wheel
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Exploring Gears

Sun and Planet Gear

Part 3

The teeth of blue gear fits in the teeth of red gear Place in any hole except the center hole
of the wheel to the pin in the blue gear

Spinning Wheel
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Exploring Gears

Sun and Planet Gear

Part 3
Spinning Wheel
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Exploring Gears

Gear Application

Part 3

Amusement Park
Merry-Go-Round
Ferris Wheel
Spinning Wheel
“Motor”

Amusement Park
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APPLICATION

Crane

Part 4

Truck Crane
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APPLICATION

Crane

Part 4
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APPLICATION

Crane

Part 4
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APPLICATION

Crane

Part 4
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APPLICATION

Dump Truck

Part 4

Dump Truck
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APPLICATION

Dump Truck

Part 4
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APPLICATION

Dump Truck

Part 4
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APPLICATION

Dump Truck

Part 4

Dump Truck
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APPLICATION

Dump Truck

Part 4

20’
Truck Crane & Dump Truck
40’ Container

20 Footer Truck 40 Footer Truck
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Complex Machines

Ferris Wheel

Part 4

Ferris Wheel

1. Learn that complex machines like a ferris wheel makes
use of the simple machine – wheel and axle.

2. Incorporate gear train into ferris wheel, the wheel is
turning when we turn a small handle! (Transfer the
force of turning the handle to turn the wheel)

3. Learn to use Thinkertoy Land to construct a giant ferris
wheel with and without a gear system.

4. Use imagination and creativity to modify the ferris
wheel.

5. Artistic demonstration – design and decorate the ferris
wheel.

Objectives:
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Complex Machines

Ferris Wheel

Part 4

Passenger Cabin and Wheel
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Complex Machines

Ferris Wheel

Part 4
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Complex Machines

Ferris Wheel

Part 4

Insert the rods across the upper blue wheel (body)

Attach it to the yellow spool (wheel)
Front View
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Complex Machines

Ferris Wheel

Part 4
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Complex Machines

Ferris Wheel

Part 4
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Complex Machines

Ferris Wheel

Part 4
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Complex Machines

Ferris Wheel

Part 4

DRIVEN Gear
Idle Gear 3
Idle Gear 2 Idle Gear 1 DRIVING Gear

Idle Gear 1 Idle Gear 3
Idle Gear 2
Driven Gear

Driving Gear
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Complex Machines

Ferris Wheel

Part 4

Idler Gear 1 Idler Gear 3
Idler Gear 2
Spool
Disc
Rod (Axle) GEAR

Rod (Axle) Disc
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Complex Machines

Ferris Wheel

Part 4

LOCK the GEAR
Rod (Axle)
Lock

GEAR
Wheel

Rod (Axle)
Disc
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Complex Machines

Ferris Wheel

Part 4

1LOCK the DRIVEN GEAR (red gear) to the wheel on top of the body.
2PIN the 3 idle gears to the spool on the structure
3LOCK the DRIVING GEAR (yellow gear) to the wheel on the bottom of the structure.
4Insert a handle to the DRIVING GEAR.
5Join the body with GEAR Train and
6Join the axle of DRIVEN gear to the center spool of the big wheel. Pin the wheel to the
spool on the opposite site
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Fun Game

Great Escape

Part 5

The Great Escape

1Let the kids explore with inclined plane s, wheel and axle.
2Explore the basic condition to allow the girl to slide from one side to another
3Explore the basic condition to make the girl slide safely without falling down along the
way.
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Fun Game

Great Escape

Part 5
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Fun Game

Great Escape

Part 5

•What is the starting height that allows the girl to slide (escape) to the other side?
START
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Fun Game

Mini Roller Coaster

Part 5

Run Away

1Let the kids explore with inclined planes , wheel and axle.
2Explore the basic condition to allow the car to slide from the top.
3Explore the basic condition to make the car slide safely without falling down along the
way.
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Fun Game

Mini Roller Coaster

Part 5
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Fun Game

Mini Roller Coaster

Part 5
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Skyscraper

Burj Khalifa –
Highest Building in the world
?Can you use only 10 spools and 11 blue rods to build a highest building that can stand
alone
?Use any combination of spool and rod to create a skyscraper.

Fun Game

Skyscraper

Part 5
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Fun Game

Catapult

Part 5

Catapult

?Design a catapult
?Experiment with the catapult – What is the force needed to reach the furthest distance?
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Fun Game

Catapult

Part 5
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Part List

Wheel Holder
Double Pin
Spool
Disc
Hole Pin
Disc Pin
Blue Rod
Red Rod
Cross
Green Rod Pin
Yellow Rod Rubber Pin

Red Long Rod

PART LIST

Appendices
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PART LIST

Appendices

Part List
Cap Gear 12T
Girl Gear 18T
Boy
Gear 24T
Blade
Gear 36T Flexible
Rectangle
Connector
Red Rectangle Connector Yellow Wheel
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Learning Record

Appendices

Thinkertoy Land Learning Progress




