
When a body is placed in a fluid, it is buoyed up by a force equal to the 

weight of the fluid it displaces.   This is known as Archimedes’ Principle. 

The Overflow Can is primarily used for the demonstration of 

Archimedes’ Principle.  It can also be used to measure the volume of an 

irregular object and determine the density of an object or a liquid. 

Introduction 
Archimedes was challenged to discover a way to identify whether or not the king’s 
crown was made of solid gold, and if not, did the king’s metal smith induce other 
materials into the crown, keeping some of the gold for himself?  As the story is 
commonly told, when Archimedes stepped into his bath tub, it overflowed.  This 
gave him an idea and he jumped from his bath and ran to his desk to record his 
thoughts.  Archimedes believed that if an object were completely submersed in 
water, it would displace an amount of water that was equal to the amount of weight 
lost.  Buoyancy, as demonstrated by Archimedes Principle, is the foundation of 
shipbuilding, body fat measurement, as well as many other applications.   
It states that when a body is placed in a fluid, it is buoyed up by a force equal to the 
weight of the fluid it displaces. 

Theory 
When a body is placed in a fluid, it is buoyed up by a force equal to the weight of the fluid it displaces. 

The weight of an object is:  wo=mog=dovo g      (1) 

Where do is the density of the object, vo is the volume, and g the acceleration due to gravity. 

The buoyant force, according to Archimedes’ Principle, is:  Fb=mf g = df vf g      (2) 
where d is the density of the fluid. 

If the object is completely submerged in the liquid, the vf=vo.  Dividing equation (2) by equation (1) – Fb/Wo=df/do      (3) 

This shows that the ratio of the buoyant force to the weight of the object is equal to the ratio of the density of the fluid 
to the density of the object.  So, an object will float in a fluid if its density is less than that of the fluid, and sink if its 
density is greater than that of the fluid. 
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Equation (3) can be used to determine the density of the object if the weight of the object and the density of the fluid 
are known.  The density of a fluid can be determined in a similar way. 

A. Demonstration of Archimedes’ Principle
1. Measure the weight of the object, “wo” in air with a spring balance.
2. Fill the overflow can with water.
3. Measure the apparent weight of the object in water.  “wa”, with the spring balance.
4. Calculate the difference between “wo” and “wa”, which will be the buoyant force of the object “Fb”.
5. Measure the weight of the water “wf” collected by the beaker (or catch bucket) on the scale.
6. Compare “Fb” with “wf”.

B. Demonstration of the Density of an Object
1. Do steps 1 through 4 in part A.
2. Use the following formula from equation (3) to calculate the density of the object:

Do=wo df / Fb

Where df = 1 g/cm3 (or 1000 kg/m3) for water.

C. Demonstration of the Density of a Fluid
1. Do steps 1 through 4 in part A, using the fluid in place of water.
2. Use the following formula from equation (3) to calculate the density of the fluid:

Df=Fb do/wo 

Where do is the density of the known object. 

D. Measurement of the Volume of an Irregular Object.
1. Fill the overflow can with water.
2. Immerge the object into water and collect the water flowing out of the overflow can.
3. Measure the volume of the water with a graduated cylinder, which is also the volume of the object.

Included in the Kit 
Overflow Can 
Instructions 

Accessories 
Spring Scale (Balance) 
Weight 
Beaker or Catch Bucket 
Cylinder 




