JumpStart EK2-07 Fruit-powered Watch

Science Kits

Assembly Instructions and Experiments

GOALS

1 Understand how an electrical current is produced.
1 Explore the effectiveness of different metals and fruits.

THINGS YOU WILL NEED

L\a/‘&(\é% Digital watch
Wires (3)
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Copper pieces (4) uzzer
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Iron pieces (4) Stickers
Sandpaper P
(4 pieces) ,

Fruit knife Other fruits
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EK2-07 Fruit-powered Watch

How TO ASSEMBLE

Connect the green wire of the digital watch to
the green wire of the buzzer by twisting their
ends together. Wrap a sticker around the
connection point. Connect the red and black
wires of the watch to the copper and zinc
pieces, respectively. Connect the black wire
of the buzzer to the same piece of zinc.

Zinc piece

Buzzer

Connect one end of a loose wire to a copper
piece and the other end to a zinc piece.

‘ .

Copper piece Zinc piece

Cut a lemon in half and insert the copper
piece into one half and the zinc piece into the
other half.

Copper piece Zinc piece

Insert the copper terminal of the digital watch
into the lemon half with the zinc, and the zinc
terminal of the watch into the half with the
copper. Make sure the depth and relative
position of the pieces are the same. You will
now see numbers displayed on the digital
watch.
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HOW TO OPERATE

EK2-07 Fruit-powered Watch

|. SET THE TIME DATE, AND ALARM OF THE DIGAL WATCH

The button on the left is the MODE button.
Pressing it repeatedly cycles through four
different modes: timekeeping, alarm, date, and
time-setting. The button on the right is the SET
button. It is used to change the numbers in a
mode.

Date mode: Starting from the timekeeping mode,
press MODE four times and then SET as needed
to increment the month (fig. 9). Press MODE and
then SET as needed to increment the day (fig.
10). Press MODE three times to return to the
timekeeping mode.
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Figure 9

Figure 10

After the wires are connected, the display will
look like figure 2. This is the timekeeping mode.
The hour and minute are separated by a blinking
colon.

Figure 2

Alarm mode: Starting from the timekeeping
mode, press MODE to display the alarm mode
(fig. 3). Press SET to activate the alarm (fig. 4).
Press MODE (fig. 5) and then SET as needed to
increment the hour (fig 6.). Press MODE (fig 7.)

and then SET as needed to increment the minute

(fig 8.). Press MODE to return to the timekeeping
mode.

Figure 8

Time-setting mode: Starting from the
timekeeping mode, press MODE six times and
then SET as needed to increment the hour (figs.
117 13), noting whether it is the morning (A) or
the afternoon (P). Press MODE and then SET as
needed to increment the minute (fig. 14). Press
MODE to return to the timekeeping mode.
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[l. EXPERIMENT WITH DIFFRENT NUMBERS OF LEM@5 AND DIFFERENMETALS

Connect more lemons in series with the digital watch, making sure to alternate the copper and zinc
pieces. The lemon battery will not work if the same metals are inserted into the same lemon.

As you change the number of lemons, observe the clarity of the display and the loudness of the
buzzer. Does the display look clear or faded, and does a strange black line appear?

Try different combinations of metals for the connecting wire between the two lemon halves, and
observe any changes in the display and the buzzer. Make sure the depth and relative position of the
pieces are the same.

From the above experiments, you can conclude the following:

A. When two lemons are connected, the best combination of metals is copper and zinc. The display
is the clearest and there is no strange black line.

B. The display looks faded or shows nothing if you use one of the following combinations of metals:
copper and copper, zinc and zinc, iron and iron, copper and iron, or zinc and iron.
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[1l. EXPERIMENT WITH OTHERTEMS

Experiment with other fruits, vegetables, and liquids such as oranges, potatoes, salt water, and sugar
water. Cut open the fruits and vegetables as needed and insert the copper and zinc terminals of the
digital watch into them. Compare the clarity of the display and the loudness of the buzzer.

Experiment by changing the depth of the metal pieces, as well as the distance between them, and
observe any changes in the display and the buzzer.

A. Compare the differences when the metal pieces are inserted halfway into the lemons and
inserted entirely. (Note: Remove the sticker from the metal pieces when inserting them
entirely).

| /

Inserted halfway 77 Inserted entirely

B. Compare the differences when the metal pieces are moved closer together and further
apart.

Farther apart
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EXPLAINING THE CONCEPT

A lemon battery is created by inserting two different metals, for example copper and zinc, into a lemon.
The metal pieces act as electrodes, the places where electrons enter or leave the battery. Electrons
enter at the positive electrode (the cathode), and leave at the negative electrode (the anode). In this
experiment, the copper piece serves as the cathode, and the zinc piece serves as the anode.

The lemon juice acts as the electrolyte, a substance that is able to conduct electricity due to the flow
of free ions. An ion is an atom or molecule that has lost or gained electrons, giving it a positive or
negative charge. In contrast, the external wires conduct electricity through the flow of electrons.

Chemical reactions occur at the electrodes. At the anode, an oxidation reaction releases electrons
and positive ions. The electrons flow through the external circuit to the cathode. At the cathode, a
reduction reaction consumes electrons. The two metals must be different in order to generate an
electrical potential difference between them, with the difference varying based on the combination of
metals. If the same metals are used, no current will flow. A single lemon produces about 0.7 volts of
electricity.

NOTES

If the metal pieces become rusty, use the sandpaper to scrape off the rust.

CAUTION

1. Do not insert wires into electric sockets.

Be careful not to cut your fingers when cutting the fruit.
Do not eat or drink any of the items used in the experiments.
After finishing the experiments, place the parts out of the reach of young children.

a M D

Throw away the used fruit.
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