
CARTESIAN DIVER

This traditional experiment was named after the French scientist René Descartes. It demonstrates
how the density of gases and liquids changes when compressed.

HOW DOES A CARTESIAN DIVER WORK?

Squeeze the bottle.

The straw has an air bubble trapped inside. The density
of the straw diver is lower than that of the water, which
means it floats. When the sides of the bottle are
squeezed, the pressure on the air bubble increases
making it compress into a smaller space, causing the air 
bubble to increase in density. When it is more dense 
than the water the straw diver sinks. Releasing the 
pressure allows the air bubble to expand again and the 
straw diver floats again.

Did you know submarines dive down by making themselves denser than water. Objects denser than
water sink. Submarines let seawater into ballast tanks, when they are full the sub sinks. To rise to the

surface the submarine must reduce its density which it does by releasing water from the tank.



HOW TO: PAPER CLIPPING STRAW
1) Bend paper clip into a v. Bend the star in half and

place each side into the straw.Not to seal both
ends of the drinking straw. Attached 1-2 more
paper clips to the first paperclip.

2) Tape diver onto the straw
3) Test: Place it in the water and see if it can barely

float on the water. When it is given a small push
from the top, it falls down in the water, and then
comes back, floating on the water again. If it dives
directly into water and never comes back again,
you need to make the drinking straw longer. If it
floats on water too high, you need to make a
shorter straw or add more paper clips. Make the
diver barely float.

4) Place diver into waterbottle, fill water to top, tighten cap. (place paper clips in first )

5) Squeeze the bottle.  When you squeeze the bottle the Cartesian Diver will dive to the bottom.  It
will rise up when you release the squeeze.                     * BE SURE TO PLACE PAPER CLIPS

IN WATER FIRST

If the Diver Does Not Dive: Try squeezing the bottle harder. If that 
doesn't do it, add more paper clips. You can break a paper clip in 
half (with scissors and/or bending) and really fine tune the weight.

If the Diver Sinks But Does Not Rise: Test weight: Try removing 
one paper clip, or replace it with half a paper clip.
Straw could be cracked and leaking air. Replace.
Did the bottle drop? When the bottle is dropped, it invariably stays 
sunk. The pressure shock has allowed too much water to get into 
the diver. You must remove the diver from the bottle and shake out 
the water. Then it will work again.

Make a Hook Out of Straws, Paper Clips and Tape

1. Straighten out two paper clips.
2. Place them mostly inside a straw, with just 1/2"

sticking out.
3. Now bend the straw and the wire inside the straw, 1/2"

from the edge.
4. You have to tape two more straws onto the first to

reach to the bottom.



MATERIALS NEEDED:
● Straws
● Paper clips
● Water Bottles

This might be an activity kids just interact with and don’t actually make that night because it requires
water bottles and can take a bit of testing to get the right
amount of paper clips and length of straw to get it to float
correctly.

Our team has made two large cartesian divers (with 2
liters). These can be set up at a table for kids to learn the
basic STEM lesson on page 1 (why it rises and falls
when squeezed.)

They have alot of fun squeezing the 2 liters and seeing it
go up and down. The kids can even race each other to
see who can keep the diver down the longest.

We can 2-3 more of these and bring them so there can
be a few of them on the table.

You could provide the handout (pg1-2) and the kids can
easily make their own with materials at home.


