JumpStart EK3-07 Marine Monster

Science Kits

Assembly Instructions and Experiments
GOALS

 Understand the relation between force and counterforce.
Understand how to control the movement of the monster.

THINGS YOU WILL NEED

Black wire ‘ t%@’j
Switch Propeller
compartment \\ O
] @ Fins (2)  O-ring
Transparent  Motor fixture ,
Stand  Rudder sticker (+) Terminal plate
g Suction cup &wire a Motor
Not included
Dowel Balloon  Tin can ¥ Waterproof marker
O = &
Rubber band  String Tape  Plastic bottle 1 AA Battery
2 |
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HOW TOASSEMBLE

EK3-07 Marine Monster

Insert the (+) terminal plate into the battery
compartment. Insert the motor into the battery
compartment, with the copper strips of the motor
facing up.

l L% (+) Plate _ Black wire J
Tl\;;tl_”h +— '.c Motor

—

Copper strips

Battery compartment

Loop the exposed end of the black wire through
the indicated hole in the motor, and twist the end
tightly on itself. Secure the motor to the battery
compartment with the transparent sticker as
shown.
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=

Transparent sticker

"\
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Peel the cover
from the sticker.

Loop one exposed end of the red wire through
the hole in the (+) terminal plate, and twist the
end tightly on itself. Pass the wire along the
groove in the underside of the battery
compartment and through the indicated hole.
Connect the exposed end to the other hole in the
motor, looping and twisting as before.

Slip the motor fixture onto the motor shaft and
push it in all the way. Bend back the two copper
strips of the motor until they lie flat in the center.

Bend back these two
copper pieces until they
lie flat

Motor
fixture

Red wire
Red wire Pass the wire through this hole Motor:shaft
Flat surf\ace Gyove
Slide the battery compartment into the body as ﬁ\ \__ " — ' j
shown. Squeeze the sides of the battery A—-‘—i-
compartment to allow the tabs on the sides to —>
slide in. The tabs should slide into the slots in the Tab sdit

body.

Note: The groove of the body should be centered on the flat surface of the motor.
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EK3-07 Marine Monster

Place the O-ring on the body. Insert the battery,
making sure it is orientated correctly. Screw the
bow onto the body.

Place the O-ring
here.

) ) o

O-ring

Insert the cylindrical portion of the stand into the
groove at the top of the body.

'\ Stand
N,

Cylindrical portion

Attach the propeller to the motor shaft as shown.
Insert the pegs of the rudder into the holes in the
body.

Motor shaft Hole Rudd\er
N s
/ |
Propeller

Hole

Attach the two fins to the pegs on the left and
right sides of the body (note the orientation of
the fins). Attach the switch to the middle peg.

Completed assembly

Switch
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HOW TO OPERATE

Fill a large basin with water. Place the Create your own shapes to experiment:
monster in the water, and turn it on (move the
switch to the center position). The monster will | Decorate a long plastic bag to look like a shark.
swim through the water. Its direction can be
changed by adjusting the rudder. Attach the shark to the stand using rubber
bands. See how the movement is affected.

When the fins are in a level position:

a. When the rudder is tilted to the left, the ' w7~ Draw eyes and a mouth
monster will swim counterclockwise. . g it 2 watsrproor marke:
b. When the rudder is centered, the E
monster will swim straight.
c. When the rudder is tilted to the right, Plastic
the monster will swim clockwise. bag

e

Rudder tilted Rudder centered Rudder tilted
to the left to the right

Inflate the bag
and seal it with
*~<.- arubber band.

Attach a plastic bottle to the bow and see
how the movement is affected.

Plastic bottle
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EK3-07 Marine Monster

Inflate a balloon, decorate it with a
waterproof marker, and tie it to the stand using a
piece of string. See how the movement is
affected.

Stand

| Tie the piece of string
securely to the stand.

The stand can be removed and replaced
with the suction cup. Decorate an empty tin can
with a waterproof marker and attach it to the
suction cup. See how the movement is affected.
Try experimenting with other objects.

EXPLAINING THE CONCEP

The marine monster generates thrust to move through water. The motor rotates the propeller, and the
propeller drives water backward. This force creates thrust, a counterforce, which pushes the monster
forward. Adjusting the rudder to different positions will angle the water accordingly, changing the
direction of thrust and therefore the direction of the monster.

NOTES

Distribute the weight as needed to prevent the bow of the monster from tilting out of the water, or the
monster from rolling over. Make sure the weight is not too heavy to avoid causing the monster to sink.

CAUTION

1. Make sure the bow is screwed tightly enough onto the body so that water does not enter the

battery compartment.

Do not play with the marine monster in ponds or rivers.

When finished with the experiments, do not forget to remove the battery.
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