
Pneumatics
& HYDRAULICS



SSERC Bulletin

All resources and SSERC videos 

you’ll see today have been shared 

with your school. 

Please speak to you SSERC Mentor 

for more information.

https://www.sserc.org.uk/wp-content/uploads/2019/07/SSERC_Primary_75_web.pdf


CfE Experiences and Outcomes

Sciences

• •



CfE Experiences and Outcomes

Technologies - Craft, Design, Engineering and 

Graphics
I explore a variety of products

covering a range of engineering

disciplines.

TCH 0-12a

I explore and discover 

engineering

disciplines and can create

solutions.

TCH 1-12a

I can extend my knowledge 

and

understanding of engineering

disciplines to create solution.

TCH 2-12a

I can apply my knowledge and

understanding of engineering

disciplines and can 

develop/build

solutions to given tasks.

TCH 3-12a



The States of Matter

Solid, Liquid and Gas

BBC Bitesize Video 1

BBC Bitesize Video 2
Practical task

https://www.bbc.co.uk/bitesize/articles/zngfp4j#z23xxbk
https://www.bbc.co.uk/bitesize/articles/zqpv7p3#zr6hxbk


Solid, Liquid and Gas

Properties of materials ...

Think about solids, liquids and gases



Pneumatics
Pneumatic systems are 

mechanical systems that use 

compressed gases in the 

transfer of forces. 

Pneumatic Systems use gases, which are compressible, so 

these systems are preferred when there must be a certain 

amount of “give” or “play” in the system. 

Leaks in pneumatic systems result in the loss of gas which 

can be replaced when the leak is fixed. 



Uses of Pneumatics

Pneumatic Systems are almost everywhere in the modern world:

• Dentists use pneumatics to operate drills and reposition their chairs

• Carpenters use pneumatics to power air hammers

• Trucks and buses use pneumatic brakes

• NASA use pneumatics to control the operation of satellite launch vehicles

• Other applications include jackhammers, the cylinder delivery systems used by some banks and various 

launchers and guns designed to propel objects.

A new application of 

technology is a French 

automobile that runs on 

compressed air



Pneumatics

Activity 1: Make a system pneumatic, Part 1

5ml 

syringe

5ml 

syringe

Have a go and think about how you can fill the syringes and 

tubing with air to make a pneumatic system. 

Practical task



Pneumatics

Activity 1: Make a system pneumatic, Part 2

5ml 

syringe

10ml 

syringe

This time, have a go at making a pneumatic system with 2 syringes of 

different volumes, a 5ml (slave) and a 10ml (master) syringe. 

The master is doing a little bit of work leading to larger movement in the 

slave. 

Practical task



Pneumatics

Activity 2: Snappy Dragon

Resources:

• 1 egg box

• 2 litre plastic bottle

• 2 balloons

• 2 elastic bands

• 20cm plastic tube

• 2 treasury tags 

• Scissors

• Pencil

• Blu Tack

Pneumatic Snappy Dragon Video
Practical task

https://www.youtube.com/watch?v=zhN4FXYo5mI&list=PLVez4VOGTRM8AMXXXcFiFISkvVAt-UW1G&index=33


Pneumatics

Snappy Dragon
Take an egg box, 2l plastic 

bottle, 2 balloons, 20cm 

plastic tube, elastic band, 

treasury tags and scissors

Step 1: 

Attach one of the balloons to the tubing with an 

elastic band. Cut off the end of the balloon and 

attach to the bottle neck - make sure that the end of 

the tube protrudes into the bottle neck.  



Pneumatics

Snappy Dragon

Step 2:

Poke a hole for the tube in 

the back of the egg box

Feed the open end of the 

tubing through the hole. 

Step 3:

Inflate the second balloon with the 

balloon pump to stretch it (this is the 

tongue)

Attach it to the tube with an elastic 

band (making sure it’s through the 

egg box first)

Try it out at this stage!



Pneumatics

Snappy Dragon

Step 4:

Make holes in the top and 

the bottom of the box on 

both sides

Step 5:

Secure the treasury tag to the box 

leaving enough “slack” for the mouth 

to open.

Inflate and deflate the balloon to 

open and close the dragons mouth!



Hydraulics
Hydraulic systems are 

mechanical systems that use 

liquids in the transfer of 

forces. 

As we know, liquids cannot be easily compressed so hydraulic systems 

have the advantage in that they can handle heavy loads. 

Hydraulic systems are preferred when high pressures must be 

maintained. 

However, the disadvantage is that if they leak it can be expensive to fix. 



Uses of Hydraulics

Planes use hydraulics in many places:

• adjusting wings

• putting out/ bringing in landing gear

• opening/ closing doors

Pascals Law- Topical Science 

Flyboarding



Hydraulics

Activity 3: Make a system hydraulic, Part 1

5ml 

syringe

5ml 

syringe

Have a go and think about how you can fill the syringes and 

tubing with water without getting any air bubbles in the 

hydraulic system 

water

tubing

ice cream 

tub

Practical task



Hydraulics

Activity 3: Make a system hydraulic, Part 2

5ml 

syringe
10ml 

syringe

• Fully fill the 10ml syringe with water

• Attach the tube to the 10ml syringe

• Hold the tubing over the water tub and depress the plunger until a small amount of water 

emerges from the tubing

• Now repeat by filling up 10ml syringe and attach tubing but this time attach the empty 5ml 

syringe to the other end of tubing

• Push the 10ml syringe and observe ...

water

Practical task



Pneumatics

Activity 4: Pneumatic Burger Box Buddy 

Resources:

• 1 burger bun  box

• paper/ plastic cup

• 5ml syringe

• 10ml syringe

• 20cm plastic tube

• 1 x pipe cleaner

• Pencil

• Blu Tack

Practical task



Pneumatics
Activity 4: Pneumatic Burger Box Buddy 

Practical task



Pneumatics
Activity 5: Pneumatic Pop Up Pet 

Resources:

• 1 cylinder shape

• paper/ plastic cup

• 5ml syringe

• 10ml syringe

• 20cm plastic tube

• sticky dots

• scissors

• Pencil

• Blu Tack
Practical task



More Examples of Pneumatic 

Pop Up Pets



Additional Resources/ Links
First Level SCN 1-15a

TAPS Planners:

Reflectiveness

Materials - Transparency

Waterproof

Float and Sink

Separating Colours

Boat Materials

Macintosh Waterproof

Egg Packaging

Rocks Report

TigTag’s

Properties of Materials

https://drive.google.com/drive/folders/1Y35QIIp4LNlHapg8DgEMjq5nGpkT3_28
https://blogs.glowscotland.org.uk/sl/primaryscience/taps-first-level/
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11112403/P-2-plan_Reflectiveness_2020-3.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11112459/P2-plan_Materials_-_Transparency-2.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11115246/P3-plan_Waterproof_2020-2.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11112941/P2-plan_Float_and_sink_2020-2.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11115455/P3-4_Separating_colours_-_Q-3.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11121744/P3-plan_SciDT_-_Boat_materials-2.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11145220/P4_Macintosh_waterproof-4-1.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11145710/P4-plan_SciDT_-_Egg_packaging-2.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11150431/P4-plan_Rocks_report_2020-2.pdf
https://www.tigtagworld.co.uk/mindmap/#/lessons/CLASS00268


Additional Resources/ Links
Second Level SCN 2-15a

TigTag’s 

Changes of State

&

Properties of Materials

TAPS Planners

Dissolving

Forensics Powder

Cleaning Coins

Dunking Biscuits

https://drive.google.com/drive/folders/1BpjV6SFikqyZDCezgnhVp0-v9lPSBZIZ
https://www.tigtagworld.co.uk/mindmap/#/lessons/CLASS00257
https://www.tigtagworld.co.uk/mindmap/#/lessons/CLASS00268
https://blogs.glowscotland.org.uk/sl/primaryscience/taps-second-level/
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2023/12/11182642/P6-plan_Dissolving_2020.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2024/01/29122450/P6_Forensic_powders.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2024/01/29122827/P7_Cleaning_Coins_-_Eval.pdf
https://blogs.glowscotland.org.uk/sl/public/primaryscience/uploads/sites/13996/2024/01/29122329/P5-plan_Materials_-_Dunking_biscuits.pdf


Your Turn!

Select an activity/ activities that you’d like to try out!

Remember you have access to all of these resources in 

your school to deliver this lesson to your class. 



Jennifer Menzies, Hunter Primary

Gillian Reilly, Primary Science, STEM and Sustainability  Development Officer
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