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How to Make a Mousetrap Car: A Step by Step DIY Guide

Ever wondered how a tiny mousetrap can power a full size car? The answer lies in simple physics, clever
engineering, and a dash of creativity. A mousetrap car is a classic STEM project that teaches kids and adults alike
about energy conversion, motion, and problem solving. Whether you're a teacher looking for an engaging classroom
activity, a parent wanting a fun weekend craft, or an engineering enthusiast craving a new challenge, this guide will
walk you through every detail of building a functional, fast moving mousetrap car.

Why Build a Mousetrap Car?

A mousetrap car is more than a novelty. It's a hands on demonstration of:

¢ Potential and kinetic energy conversion

¢ Mechanical advantage and gear ratios
 Friction, mass distribution, and center of gravity
¢ Design iteration and testing

Because it's simple yet versatile, the mousetrap car can be customized for speed, distance, or durability. You can
also add a payload, design a “race track,” or even create a competition among friends. The possibilities are endless,
and the learning is priceless.

Materials You’ll Need

Below is a list of common household and craft items that will help you build a reliable mousetrap car. Feel free to
adapt the list based on what you have at home.
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Mousetraps — 1 to 3 standard spring loaded mousetraps (depending on the size and speed you want)
Cardboard or foam board — 1 sheet (8" x 12") for the chassis

Wooden dowels or plastic rods — 2—4, 2—3 inches long (for axles)

Wheel rims — 4, either plastic or metal (e.g., from a toy car or a small bike)

Rubber bands or plastic straps — 2—3 for tension or additional drive mechanisms

Hot glue or super glue — for securing parts

Aluminum or steel screws — 4—6, small size (optional, for added stability)

Paper clips or small nails — for pivot points

. Sandpaper — to smooth edges

10. Optional: LED lights, small weights, or a toy figurine — if you want a decorative or functional payload
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Safety First

When working with tools, hot glue guns, or sharp objects, always wear safety goggles and work in a well ventilated
area. Keep small parts away from children’s reach to avoid choking hazards.

Designing Your Mousetrap Car

Before you start cutting and gluing, sketch a rough design. A good mousetrap car has:



* A low center of gravity to prevent tipping

Balanced wheel placement for efficient torque transfer

A simple drive mechanism that harnesses the spring’s energy
» Minimal friction points along the chassis

Consider the following variables:

1. Weight distribution — Place heavier components (like the mousetraps) near the center.

2. Wheel size — Larger wheels cover more distance per rotation but reduce torque.

3. Axle length — Longer axles reduce friction but may compromise stability.

4. Spring tension — A stronger spring will drive the car faster but may be harder to release safely.

Step by Step Construction Guide

Step 1: Build the Chassis

Cut your cardboard or foam board into a rectangular shape, approximately 8" long and 3" wide. This will serve as
the base where the mousetraps and axles will sit. Smooth any sharp edges with sandpaper to prevent damage to
other components.

Step 2: Attach the Axles

Using the dowels or plastic rods, drill a small hole (about 1/8" in diameter) in the center of the chassis. Insert the
dowel and secure it with hot glue. Repeat for the second axle if you plan to use more than one wheel per side.
Make sure the axles are perfectly horizontal; a level or a straight edge can help.

Step 3: Mount the Wheels

Slide each wheel rim onto the axles. If the rims are too tight, a light tap with a rubber mallet can help. Use a small
screw or a paper clip to hold the wheel in place if necessary. The wheels should spin freely without wobbling.

Step 4: Install the Mousetraps

Position the mousetraps on the chassis, preferably near the center for balance. The trap’s snap arm should face
forward, toward the rear of the car. Secure the mousetraps with hot glue or, for a more adjustable design, use small
screws to attach the trap’s base to the chassis.

Step 5: Create the Drive Mechanism
There are several ways to transfer the spring’s energy to the wheels. Two popular methods are:

« Direct drive: Attach a short wooden stick to the trap’s snap arm. Connect the stick to one wheel’s axle using a
rubber band or a small metal rod. When the snap arm releases, it will push the stick, turning the axle.

e Gear train: Use a small gear attached to the trap’s snap arm. Connect this gear to a larger gear on the axle.
The gear ratio determines the speed and torque of the wheels.

For beginners, the direct drive method is simpler and easier to troubleshoot.

Step 6: Add Tension and Release Mechanism

To prevent the trap from releasing prematurely, use a rubber band or a plastic strap to keep the snap arm in the
“loaded” position. When you're ready to launch, pull the strap or band away, allowing the trap to snap forward.

Step 7: Fine Tuning and Weight Adjustment

Once your car is assembled, test its movement on a flat surface. If it veers, adjust the wheel alignment or add small
weights to the side opposite the direction of the turn. If the car stalls quickly, try adding a heavier load to the front to



increase traction.
Testing Your Mousetrap Car

Set up a simple track: a straight hallway, a driveway, or a cleared gym floor. Measure the distance traveled in
meters or feet to evaluate performance. Keep track of:

e Launch speed — How fast does the car start?
« Travel distance — How far does it go before stopping?
 Stability — Does it stay upright or tip over?

Use a stopwatch to record time, and a tape measure for distance. These metrics will help you iterate on design
improvements.

Troubleshooting Common Issues

Issue: The Car Stalls Quickly

Possible causes:

« Insufficient spring tension — try a stronger mousetrap or add a second one.
» Excessive friction — lubricate the axles with a drop of WD 40 or replace worn wheel rims.
¢ Uneven weight distribution — add small weights to the front or rear as needed.

Issue: The Wheels Spin but the Car Doesn’t Move

Check that the drive mechanism is properly connected. The snap arm must contact the wheel or gear directly. If
using a gear train, ensure the gears mesh correctly and that the gear ratio is suitable for the desired speed.

Issue: The Car Tends to Tip Over

Reduce the height of the chassis or lower the center of gravity by adding weight to the bottom of the car. You can
also widen the track by adding a second axle or a small stabilizer rod across the width of the chassis.

Advanced Variations

Once you master the basic mousetrap car, you can experiment with more complex designs. Here are some ideas:

Multiple Mousetraps — Use two or three traps arranged in series for greater distance.
Gear Ratios — Incorporate larger gears to increase speed or smaller gears for torque.
Payload Capacity — Build a cargo platform to carry a small toy or a lightweight bag.
Steering System — Add a pivot point and a small lever to control direction.
5. Solar Powered Mousetrap Car — Combine a mousetrap with a small solar panel and a DC motor for a hybrid
design.
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Science Behind the Mousetrap Car

At its core, a mousetrap car is a demonstration of energy transformation. The mousetrap’s spring stores potential
energy when it is pulled back. When the trap releases, this potential energy is converted into kinetic energy that
propels the car forward. The efficiency of this conversion depends on:

e Spring strength and release mechanism
¢ Mechanical advantage of the drive system
¢ Friction between wheels and track



* Weight distribution and inertia

By experimenting with different designs, you can observe how changes in these variables affect the car's
performance, reinforcing concepts of conservation of energy, torque, and momentum.

Educational Applications

Mousetrap cars are perfect for:

e Classroom projects — Students design, build, and test their own cars, learning about engineering cycles.
e STEM clubs — Friendly competitions can motivate students to explore physics and mechanics.

e Science fairs — Projects can showcase design, experimentation, and data analysis.

e After school workshops — Hands on building sessions foster teamwork and problem solving skills.

Conclusion

Building a mousetrap car is a rewarding and educational experience that blends creativity with scientific principles.
Whether you're a novice maker or an experienced engineer, the process of turning a simple spring into a mobile
machine is both fun and enlightening. By following the steps outlined above, you'll not only create a vehicle that can
race across a hallway but also gain a deeper appreciation for the physics that govern motion. So gather your
materials, sharpen your tools, and let the engineering adventure begin!
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