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The Science of Hydraulics

Hydraulics works on the principle that liquids can’t be compressed so the
pressure is the same. If you try to compress liquids the liquid just moves
somewhere else.

You can use two different size cylinders to change the force at each end
of the cylinder. The pressure is the same at each end because of the
liquid, but the force produced by the larger cylinder is greater than the
force in the smaller cylinder.

This can be used so that a small force from small cylinder can be used to
create a large force in the large cylinder.

An example of this is a hydraulic drawbridge.
| decided to make a model hydraulic drawbridge to test this out.

| used different size syringes to test this out.
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Construction of the Drawbridge
First | did a rough sketch of the drawbridge.

Then | (with the help of my dad) worked out the different measurements
for the pieces.

Then we went to Bunnings and bought a big plank of wood and asked
them to cut it.

Then | measured the tunnel for cars to go through and we cut it out. | did
the drilling. My dad cut the straight lines with a jigsaw.

| then glued all the pieces together.

Then we connected the hinges to the tower and connected the bridge
pieces to the hinges.

Last we screwed the towers onto the base. | did the drilling with the help
of my dad.

After we added the hydraulics | decorated the towers and the base.

Addition of the Hydraulics

Next | had to attach the hydraulics to the outside of the towers to make the
bridge go up and down.

| measured that | wanted the syringes to lift the bridge about 5mm-10mm.
We did some experiments to see how much fluid we needed in the

syringes and what was the best combination to make the bridge move
5mm-10mm



Parts and Equipment

8 x sides of plywood [260x120mm]

8 X support beams of wood [20x20mm] x 260mm long
2 X base supports of wood [20x40mm] x 700mm long
2 x hinges

Glue

Syringes

3mm pipe

1 X t-connector

Paint [green, brown and black]

8 x printed brick pictures

2 x cars [mini]



Experiment 1
1 Fat Master And 1 Skinny Slave

Equipment

1 x master syringe 20mm diameter
1 x slave syringe 15mm diameter

1 x tube 3mm

Experiment

Observation
1. 25mm movement on master = 40mm movement on slave.

2. Easier to push slave than master Less force required.



Experiment 2
1 Skinny Master And 2 Fat Slaves

Equipment

1 x master syringe 15mm diameter
2 x slave syringe 20mm diameter
3 x tubes 3mm

1 x t-connector 3mm

Hypothesis

25mm movement on master = 12.5mm movement on each slave

Experiment

Observation

1. 25mm movement on skinny master = 7mm and 8mm movement on
each fat slave



Experiment 3
1 Skinny Master And 2 Fat Slaves

Equipment

1 x master syringe 15mm diameter
2 x slave syringe 20mm diameter
3 x tubes 3mm

1 x t-connector 3mm

Hypothesis

40mm movement on master = 20mm movement on each slave

Experiment

-

Observation

1. 40mm movement on skinny master = 13mm movement on each fat
slave.



Experiment 4
1 Fat Master And 2 Skinny Slaves

Equipment

1 x master syringe 20mm diameter
2 x slave syringe 15mm diameter
3 x tubes 3mm

1 x t-connector 3mm

Hypothesis

25mm movement on master = 12.5mm movement on each slave

Experiment

. .

Observation
1. 25mm movement on master = 20mm movement on each slave

2. Similar force.



Experiment 5
1 Fat Master And 2 Skinny Slaves

Equipment

1 x master syringe 20mm diameter
2 X slave syringe 15mm diameter
3 x tubes 3mm

1 x t-connector 3mm

Hypothesis

10mm movement on master = 8mm movement on each slave

Experiment

Observation

1. 10mm movement on master = 8mm movement on each slave

2. Similar force.



Conclusion

Experiments 2 and 5 resulted in movement of about 8mm.

| decided to go with experiment 5 because it required less movement and
fit better.

Problems

The two sides don’t always go up and down at the same time. | don’t know
why and | really want to fix it.

Assistance

My dad helped me with the measurements for the towers.
Bunnings cut the tower pieces.
My dad cut the tunnels with a jigsaw and helped me to drill the holes.

| researched hydraulics on the internet. My dad gave me guidance and
helped me with the experiments.

My mum read over the report and helped me with spelling and the set out.
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Operation

To raise the bridges push the plunger on the syringe at the bottom of the
right tower slowly.

DO NOT push it too fast or the bridges will not open at the same time.
To make the bridges go down, pull the plunger back slowly.

You only need to move it about 10mm to make the bridges go up and
down.
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