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Contents: Tools Needed:
1—-Wood Base Knife
1 - Solar Cell Hammer
1 — Motor Hot Glue Gun
1 — Gear Set Soldering Iron and Solder
1 - Straw Ruler
2 — Metal Axles Sand Paper
4 — Wheels Masking Tape
4 — Washers ) (Tools are available from Kelvin. See our catalog or visit our
1 - Instruction Sheet . web page at www.Kelvin.com)

Other items that may be needed include a flat running surface
and a light source, either sun or floodlight.

w  The written materials used in this Kelvin Educational Kit are recommendations for the teacher. Teachers
are encouraged to make modifications to this activity to fit their particular needs and learning situations. As
with any project, the teacher should assemble a sample before engaging students in the activity.

Safety First:
This kit should be assembled with adult supervision. Be careful and avoid injury when working with tools.
CHALLENGE Disclaimer - This product requires the use of tools that could be dangerous and might cause an injury if not
handled with care. This kit is not to be used by young children. Use the kit at your own risk.
Objectives — In utilizing this kit students will:
¢ Become familiar with an alternate eénergy source — solar power
e Work with tools to process materials and assemble a product
e Incorporate problem solving techniques
e Utilize scientific inquiry
e Explore energy conversion, light to electrical to mechanical
Design Challenge
Students will design and construct a solar powered vehicle. The teacher can determine what the challenge should be i.e. a car
that can travel the greatest distance in a given amount of time.
Constraints:
e Students must use materials supplied in the kit or other materials approved by the instructor
e A time limit may be set by the instructor
Basic Assembly Information:
e Read all instructions before assembling your kit — if you have any questions see your teacher for help
e Identify each of the components in the kit and the purpose it will serve
Students can design their own vehicle or work with the basic design shown in the photographs and explained in the steps
below
Measure and cut the wood supplied into two strips each 1-1/2x8”
Save the Remaining 3”x4” piece
Glue the two 1-1/2”x8" strips together to double the thickness
To smooth the edges sand them lightly
Front axle assembly - insert an axle into the center of the wheel and tap in place with a hammer, install a washer, straw,
washer and wheel on the other end of the axle and again tap in place
®  Assemble the rear axle in a similar fashion, but include a gear between the second washer and the second wheel (select
the gear that is slightly smaller in diameter than the wheel)
®  From the bottom front of the wood frame measure back %” and draw a line straight across
e Carefully apply hot glue on the line and attach the front axle assembly (the axle should be aligned so that the car will
travel in a straight line)
¢ The wheels and axle should spin freely with the straw being the only part glued in place
¢ Inasimilar fashion attach the rear axle to the wood frame, this time making sure that the gear is close to the frame and
that parts spin freely
Slide the small gear onto the motor shaft
Temporarily connect the leads from the solar cell to the motor
Mesh the motor gear with the rear axle gear





[image: image2.png]e Using an'adequate light source (solar or floodlights) test the unit to make sufe the rear wheels are turning in the correct.
direction ~ if not reverse the wires to the motor (change polarity)
Once the correct polarity is established solder the wires to the motor
Hot glue the motor to the frame making sure that the teeth on the gears mesh properly
The solar panel should be adjustable — our sample had the panel taped (from behind) so that the angle could be adjusted
The extra pieces of wood could be used as a mount or adjustment piece for the solar panel
Experiment with positioning before mounting permanently
Operation:
®  Place the car in front of a suitable light source and on a smooth running surface
¢ Release when ready (performance of car will vary with intensity of light source, gearing, road surface, and quality of
construction) ~
Enrichment Activities: These are related activities that can enhance or broaden student learning.
®  Write a paper describing a problem you encountered in designing and testing your car and what you did to overcome it
Ona computer spread sheet, record and graph the tesults that you and your classmates achieved while testing your cars
Experiment and try to improve on your results by altering your design, gearing and/or the road surface
Add decorative features to your car
Reseatch fossil furels and the need for alternate energy sources
Make a list of forms of energy conversion that may exist in your school, house or car
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