
3. Wrap one end of the long piece 
of red wire around the base of 
the other diver, and form a large 
loop over the diver. Wrap the 
other end of the wire around the 
base of the diver as shown to 
the right. This is the SINKER. 

4.	 Place the HOOK and the SINKER in the cup of water. Make 
sure that the cup contains at least six inches of water. 
Adjust the water level in HOOK so that it just barely floats . 
Adjust the water level in the SINKER so that it just barely 
sinks . 

5.	 Carefully transfer the pipettes to the soda bottle full of water. 
Be careful not to accidentally lose any of the water in the 
pipettes when you transfer them to the soda bottle. The 
bottle must be full to the brim with water. Replace the cap. 

Here's the challenge: HOOK the SINKER by squeezing and 
tipping the bottle from side to side, trying to maneuver the HOOK 
around the loop of the SINKER . Be careful...once you start playing 
with this science toy you won't be able to put it down! 
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Making a Sealed HOOK™ 

MATERIALS 
• Plastic soda bottle with a cap (1,1.5, or 2 liter bottle) 
• Two pipettes 
• Two hex nuts 
• One red wire (10 inches) and one blue wire (6 inches) 
• Scissors 
• Hot-melt glue gun (available at arts & crafts stores) 
• 12 ounce or larger , clear, plastic cup 

• OR...USE THE HOOK AND SINKER THAT YOUIfsY 
PREVIOUSLY MADE IN ACTIVITY #6 

This activity is a popular variation of HOOK. You might have 
already noticed that when you drop the soda bottle, the pressure of the 
fall forces water into the HOOK diver, caus ing it to permanently sink . 
You will be forever adjusting the divers unless you seal the pipettes. 
After properly adjusting the water level in both the HOOK and the 
SINKER, place a drop of hot-melt glue on the opening of each pipette. 
This will seal the water inside the diver. Although the water level inside 
the divers will not change when you squeeze the bottle, the HOOK still 
rises and falls as you squeeze the bottle. 

Refer to Activity #3 for instructions on sealing the divers and for a 
complete explanation of how the divers work. 
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Cartesian Helicopter 

MATERIALS 
• Plastic soda bottle with a cap (1,1.5, or 2 liter bottle) 
• One pipette 
• One hex nut 
• Cartesian Helicopter template (plastic sheet with circles) 
• Scissors 
• Hole punch 
• 8 ounce or larger, clear, plastic cup 

Can you guess what the Cartesian Helicopter does? The diver has 
a plastic propeller attached to its base. VVhen you squeeze the bottle, 
the diver spins as it rises and falls. 

ASSEMBLY STEPS 

1. You will find a Cartesian Helicopter template in the Super
 
Diver Kit. It's a plastic sheet with six printed circles that
 
look like this : ~
 

Q 

2.	 Cut out one of the circles. The template includes enough 
circles to make six Cartesian Helicopters. 

3.	 Punch out the small center circle with a hole punch. 
4.	 There are six lines that extend outward from the center 

circle. Cut along these six lines, but stop when you get to 
the printed circle . Do not cut all of the way through to the 
punched out circle. 

WREN Enlerpises - 22-	 SODA BOTll E SCIENCE 

s,
, J 

,

" 

5. Notice that the letters "U" and "0 " are printed on the corners of the 
',flaps.	 Fold the corners of the flaps marked with a "U" up and fold 
down the corners marked with the letter "0". You should end up 
~ith a symmetrical looking propeller. 

, , 

&.A6~ 

6.	 Push the stem of the pipette through the punched out hole in the 
center of the propeller. Secure the propeller in place with a hex 
nut. Several turns of the hex nut should be sufficient. Cut off all 
but 1/4 of an inch of the stem. 

7. Place the Cartesian Helicopter in the cup of water.	 Adjust the 
water level in the diver so that it barely floats. Carefully transfer 
the diver to the soda bottle that is full to the brim with water. Be 
careful not to accidentally squeeze out any of the water in the 
pipette when you transfer it to the soda bottle. Screw on the cap . 
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Pipette 2. 
Hex 
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1. Screw the nut onto the end of the \ l 
bulb as shown. Several turns of the 
nut should be sufficient. See figure 1. 

2. Cut off all but 1/4 of an inch of the stem . Wrap 
one end of the short piece of wire around the stem 
of the bulb several times . Form the other end into 
a hook as shown. This is the basic Cartesian 
Diver called the HOOK. See figure 1. 

3. Place the HOOK in a tall glass of water. It floats 
because air is trapped in the bulb. Squeeze the 
bulb and fill it a little less than 1/4 full with water. 
The HOOK should just barely float in the glass of 
water. Too much water in the bulb will cause the 
HOOK to sink. See figure 3. 

4. Building the Sinker: Repeat step 1 using the 
second bulb and nut, and cut off all but 1/4 of an 
inch of the stem. Wrap one end of the long piece of 
wire around the stem , form a large loop over the 
bulb , and wrap the other end of the wire around the 
stem as shown. See figure 4. 

5. Fill the Sinker half full with water . The Sinker 
should just barely sink to the bottom of the glass of 
water . Place the Sinker in a clean soda bottle that 
is full of water (it's fine to bend the wire). The 
Sinker should sink to the bottom. 

6. Place the HOOK in the soda bottle being careful 
not to squeeze out any of the water in the bulb. 
lVIake sure the bottle is filled to the brim with water. 
The diver will not function properly if there is any air 
in the bottle . Screw on the cap and squeeze the 
sides of the bottle. The HOOK will dive to the 
bottom. The object of the game is to HOOK the 
Sinker. If the HOOK does not float , remove it and 
squeeze some of the water out of the bulb. As an 
option, you may want to seal the air and water 
inside the divers using cool melt glue . 

Ked 
Wire 

I
 

SQUEEZE the ~ottle a~d Hook the
 
Sit1ker o~ the bottot\1 of the bottle!
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TRY T·HES£ ~ UN IDE AS!
 
1. ~end the wires into new shapes to ~ake the 
ga~e ~ore challenging. 

1.. Rapidly tap the side of the bottle to ~ake the 
Sinker cli~b up to ~eet the HOOK. How does 
this work? 

~. After properly adjusting the water level in both 
the HOOK and Sinker, seal the open end of the 
diver with a drop of hot-welt glue. Observe 
how the sealed diver works. 



The Cartesian Diver is an experiment in the properties 
of air: Air occupies space , has weight , and exerts 
pressure. The Cartesian diver, consisting of a plastic 
medicine dropper and a metal nut, will float or sink in 

DIVER SCIENCE
 
PREPARING THE PLASTIC BOTTLE 

• Any plastic soda bottle will work, although a 1­
liter bottle is easier to squeeze than the larger 
2-liter bottle. 

• Rinse out the bottle using warm water. the bottle of water depending on the wate r level in the 
bulb of the dropper. When pressure is applied to the • Remove the label by filling the bottle with warr 
outside of the bottle, the water level inside of the diver water and then carefully peel off the label. VOL 

rises because the pressure squeezes the air into a may have to wait for a few minutes before you 
smaller space . The more water that is inside the diver, try to peel off the label in order to let the glue 
the less buoyant it becomes and the diver sinks. When melt. 
the pressure on the outside of the bottle is released, • There are several commercially available 
the water level inside of the diver drops and the diver cleaning products that will remove the sticky 
floats to the top . glue from the outside of the bottle. 

• Fill the bottle to the very top with room 
temperature water. 

The Cartesian diver is a classic science experiment 
named after Rene Descartes (1596-1650), a French 
scientist and philosopher who used the diver to HOOKTMis the creation of Bob Becker, a science teacher in Kirkwoo c 

Missouri . Over the years Bob has created a num ber of Cartes iai demonstrate the laws of buoyancy, or the tendency of 
diver toys that are currently distributed by Steve Spangl er Scienc e. 

an object to float in a fluid. 


