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EQUIPMENT BUILD PLAN

A I R  &  WAT E R  P R E S S U R E

Diving Dan Remote
Bottle Diver
Diving Dan is a big Cartesian diver: an open-
bottomed bottle diver linked by a long air hose
to a sealed control bottle in your hand.
Squeezing the control bottle pushes air down
to the diver so it rises; relaxing lets water back

in so it sinks. It works in a tall classroom tank
or the deep end of a swimming pool and
behaves much like a submarine's ballast tank.

Written from Bruce's original workshop
handout. Bruce's final review of this plan is in
progress.

D I F F I C U LT Y

Beginner
B U I L D  T I M E

About 1 hour

C O S T

About $10
S A F E T Y

Everyday care

G O O D  F O R

Teachers, Families, Makers

What it shows
Squeeze a bottle on the pool deck and a diver
10 feet down rises to the surface.

Key ideas: Pascal's principle, buoyancy,
density, ballast, pressure and depth

Safety (Everyday care). An adult
should do the drilling. If you test it in a
swimming pool, a responsible adult
must supervise the water at all times. If
you use lead fishing weights, wash

hands after handling them, or choose
pennies, marbles or stones instead.

C O N S T R U C T I O N

Build it



Materials
Diver bottle: thin-walled plastic bottle with screw cap · 1
Soda, salad dressing, ketchup, fruit drink or honey bear bottles all work; it must be thin
enough to flex
Control bottle with screw cap · 1
Thicker-walled bottles such as ketchup or salad dressing work best; a soda bottle is fine
Plastic airline tubing, 1/4 in · 8 to 15 ft
Bruce uses about 25 ft for pool dives
Ballast · as needed
Lead fishing weights, a 1-2 lb barbell plate or bar, pennies, marbles or pebbles
Foam rubber scraps · a handful
Optional: fills the control bottle so it cannot be crushed flat, and pads outside ballast
Permanent marker · 1
Optional, for drawing a diver on the bottle

Tools
Drill with small bits

Hot glue gun (if gluing ballast on)

Scissors

Duct tape (optional)

Choose your bottles
Pick a thin, flexible bottle for the diver and a sturdier one for the control bottle. Remove

the labels so you can see the water level inside the diver.
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Drill the diver's bottom
Drill one or more small holes in the bottom of the diver bottle so water can move in and

out as air is added or removed. Keep the holes small. (It can work without holes, but it
takes more fiddling to set up.)

Drill both caps
Drill a hole in the center of each cap a few sizes smaller than the outside of the 1/4 in

tubing. A tight hole holds the tube by friction and keeps air from leaking.

Cut the tube ends at an angle
Snip each end of the tubing on a slant. The pointed tip is much easier to start into the

small cap holes.
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Fit the tube through the caps
Push one end of the tubing through each cap from the outside. Bruce prefers not to glue

them, so he can swap a short indoor hose for a long pool hose.

Pad the control bottle (optional)
Stuff the control bottle loosely with foam rubber pieces. The foam keeps it from being
squeezed completely flat.

Add ballast on the outside
One option is to hot glue lead weights to the bottom of the diver bottle. It needs less
weight than you might think. For a pool, wrap a heavy weight in foam rubber before

taping it on so it cannot damage the pool bottom.

5

6

7



Or add ballast on the inside
Marbles, pebbles or coins can go inside the diver instead; one small water bottle uses 20

pennies. Do not use sand or gravel small enough to fall out through the bottom holes.

Decorate your diver
Draw a diver on the bottle with a permanent marker if you like. Screw both caps on
tightly.

Set the diver's buoyancy
Put the diver in the water; it should float. Loosen the control bottle's cap slightly so air
escapes and water seeps into the diver. The moment it just begins to sink, tighten the

cap. You should not need to open it again.
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T H E  P H Y S I C S

How it works
The diver bottle, the hose and the control

bottle form one closed pocket of air.
Squeezing the control bottle raises the
pressure of that air, and by Pascal's principle
the increase is felt all through it, including
inside the diver. The higher pressure pushes

water out through the holes in the diver's
bottom.

With more air and less water inside, the diver
displaces the same volume but weighs less, so
the buoyant force (the weight of water
displaced) wins and it rises. Letting go of the
control bottle lowers the pressure, water seeps

Using it

Before a demonstration, ask
students to predict whether

squeezing will make the diver sink
or rise. Many expect it to sink, as in
a Cartesian diver.

Compare Diving Dan with a regular
Cartesian diver: what is different

about where the extra pressure
goes?

Experiment with how much ballast
works best. What happens with a

Dive and surface
Let the control bottle relax and the diver sinks. Squeeze it and air travels down the hose,

pushes water out of the diver's bottom holes, and Diving Dan rises. Ease off part way to
make it hover.

Take it indoors
In a tall clear water tank, a clothespin clipped to the rim holds the hose in place. A plastic

honey bear bottle makes a great small diver.
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back in, the diver gets heavier for its size and
sinks.

Depth makes it touchier. Water pressure grows
by about 1 pound per square inch for every 2.3
feet, so as the diver sinks its air pocket is

squeezed smaller and it sinks even faster. To
bring it back from deep water you have to
squeeze harder. A submarine's ballast tanks
work the same way, using compressed air to
blow water out.

lot of ballast compared to just a
little?

In a pool, see how hard you must

squeeze to raise the diver from 3
feet versus 10 feet, and connect it
to water pressure and depth.

Discuss how submarines, fish swim
bladders and scuba buoyancy

vests control depth.

G O  F U R T H E R

Variations
Pool diver: a 2 liter soda bottle diver with a 1/2 lb metal bar wrapped in foam and duct taped to
its bottom, on 25 feet of hose, dives to the 10 foot deep end.

Honey bear diver in a tall classroom tank.

Clear bottles filled with colorful marbles or pennies make the ballast part of the display.

I F  I T  D O E S N ' T  W O R K

Troubleshooting



IF THIS HAPPENS

The diver will not sink.
TRY THIS

Loosen the control bottle cap a little longer to let
more water into the diver, or add a bit more ballast.

IF THIS HAPPENS

The diver sinks and squeezing will not raise it.
TRY THIS

Check for air leaks where the tube enters the caps;
the holes may be too large. Also try squeezing
harder or using less ballast.

IF THIS HAPPENS

The tube keeps pulling out of the caps.
TRY THIS

Drill a new cap with a smaller hole so the tube is a
tight friction fit.

IF THIS HAPPENS

The diver bottle does not flex or change much.
TRY THIS

Use a thinner-walled bottle, and make sure the
bottom holes are open.
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