ENGINEERING
EDUCATES
{ARMVENTION

¥ What's the farmer's problem?
CHALLENGE

“I need to improve the air quality in my barn as there is no where
for the stale air to escape in the roof.”

Mechanisms for living

Challenge

Available resources: The engineering design task

Shoe box (representing the barn)
Additional cardboard
Wooden skewers/chopsticks/cocktail sticks/lolly sticks

plastic tubes/cotton reels o . . .
string/splitpins Good ventilation is essential for the health and well being of dairy cows

scissors/ tape/ craft knife/ cutting board housed in a barn. Keeping clean air circulating helps keep the cows
comfortable and helps to prevent the spread of infection. Natural
ventilation methods are low cost and more sustainable.

Can you create a simple mechanism to allow the farmer to open and close
outlets on the roof to improve natural ventilation?

What is the design brief?

Create a working prototype of a mechanism that incorporates simple
machines such as pulleys, cams and levers to open and close ventilation
outlets in the roof of the dairy barn.

Top tips to get started:
Will your outlet vents be opaque or transparent to also let in light?

Think about the simple machines you have learnt about in science. Which
would be most useful for transferring a force from one place to another?

The mechanism should:
e be able to be operated by one person who is stood at floor level in the
dairy barn.
e the operator should be able to apply a force to the mechanism to both
open and close outlet vents or windows in the roof of the building.
e The mechanism should use cams and/or pulleys to lift and lower the
outlet vents or windows.
e the prototype should work in collaboration with well positioned inlet
vents in the dairy barn design that draws in clean, cooler air.

How could turning cams be used to lift and lower an outlet vent? Where
would they need to be positioned in the dairy barn? How would the
farmer turn the cams?

How could a pulley be used to lift and lower an outlet vent? What sort of
structures might need to be added to make this possible?
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Background Information:

A cam mechanism has two main

parts: a cam, attached to a

_J<—/ crankshaft or axle, which rotates

and a follower which touches the

cam and follows the shape,

g moving up and down.Changing
the shape of the cam changes the

axle way the follower moves.

I movement

f olloweri

‘ follower

A cam changes a rotating
movement into an up and
down movement. If an effort

force is applied to turn the ‘ /,‘
cam, the follower will apply a ‘ cam

force to lift and lower the load - Sl
that rests on the top. bottom position

A single pulley changes the direction
of force, making pulling down easier
Imwm_mt than lifting up. It doesn't increase

the effect of the effort force but it
can make it easier to apply a force
when it is needed in a difficult to
reach location.

ulley

Glossary:

Outlet - a vent installed in buildings to
allow stale air to leave the building.
Inlet - a ventinstalled in buildings to
allow fresh air to be drawn into the
building.

cam - a rotating piece in a mechanism
that can turn rotating movement into
linear movement.

follower - a piece of a mechanism that
follows the movement of a cam.

axle- a rod or spindle passing through
the centre of a wheel or cam.

pulley- a simple machine made from a
wheel with a string or cord passed
around the rim. It changes the direction
of a force and is used to lift weights.
ventilation - the provision of fresh air
into a room or building.

prototype - a first version of a device or
mechanism from which other forms are
developed.

More information and inspiration!
Take a look at this video from NUSTEM that
shows different ways cams are used to
make automata.
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Want to take it further?

Can you adapt your design to be able to
open the vent by different amounts to
increase or decrease the flow of air?
The farmer should be able to fully open,
partially open and close the outlet from
the ground.

How well did you do?

Success Criteria Score /5

Operated by one person

Outlet vent can be
opened and closed from
the ground

The outlet vent can be
both opened and closed

The mechanism uses
cams and/or pulleys

The design includes an
inlet vent to draw in fresh
air




