
COMPUTER NUMERICAL CONTROL (CNC) 

PRODUCTION - MOUSETRAP CARS 

 

OVERVIEW 

Participants design, fabricate, and demonstrate their ability to use a CNC (computer numerical 

control) machine to produce mousetrap car parts. Documentation and two machined samples 

are checked in and evaluated. Teams return for an assembly session of their entry using the TSA 

competition tool kit and immediately demonstrate their entry for distance. Evaluation is based 

on a demonstration of the distance each car travels and proper documentation. 

PURPOSE 

Participants demonstrate the use of critical thinking skills to select appropriate applications of 

CNC programing, to select appropriate materials and fabrication techniques for their solution, 

and to demonstrate the application of their solution. 

ELIGIBILITY 

Participants are limited to one (1) team of two (2) members per chapter, one (1) entry per 

team. 

**NOTE** This is a Washington state-only event, not a National TSA event. 

TIME LIMITS 

A. Entries must be started and completed during the current school year. 

B. Teams will be allowed one (1) hour to assemble their mousetrap car. 

C. Demonstration will occur immediately after assembly. 

D. Demonstration lasts five (5) minutes, during which time each team member will 

demonstrate the entry. 

E. Check-out occurs as directed in the conference program or as designated by the 

coordinator. 

ATTIRE 

Competition Attire is required. 

PROCEDURE 

Participants submit the documentation and sample work pieces of their entry for evaluation 

during check-in, as directed in the conference program. 

 



 

Assembly and Demonstration 

A. Teams report to the assembly session at the time and place provided in the conference 

program. 

B. Teams are required to provide their own tool box, with identification (school name and 

address), which must include the following: 

1. No more than two (2) cutting devices from the list below 

a. modeling knife or x-acto knife 

b. miter box and saw 

c. a blade and anvil cutter 

d. scissors 

e. another approved cutting device—none may be electric 

2. one (1) ounce of “super glue” 

Note: cyanoacrylate (CA) glue comes in a variety of thicknesses. A team may elect to use 

one-half (½) ounce of thin CA and one-half (½) ounce of filler CA for a total of one (1) 

ounce of adhesive. The glue must be in the original bottle with a manufacturer’s label, 

which is clearly marked with the capacity. One-half (½) ounce of glue in a one (1) ounce 

bottle will be considered one (1) ounce of glue. 

3. a single two (2)-ounce bottle of accelerator [pressurized, aerosol applicators are 

not allowed; a pump or drip applicator of two (2) ounces or less is acceptable] 

4. straight pins, as needed 

5. simple clamps, such as clothespins, binder clips or twisty ties; all clamps must be 

removed before the structure is submitted for testing 

6. a cutting surface that fits in the approved space and prevents modeling knives 

from marring the table top 

7. a single 12" ruler or measuring scale 

8. emery boards of various grits, or sand paper or sanding blocks 

9. safety glasses for team members 

10. marking device (pen, pencil, etc.) 

11. In addition to the above the team may include if needed 

a. two (2) 8" or less adjustable wrenches 

b. one (1) 8" or less slip joint pliers 

c. a single screwdriver, multiply tips are allowed. 



C. Using their tool kit, team members will assemble the mousetrap car from one of the two 

sample work pieces submitted for evaluation. 

D. Upon completion of assembly, the car will be submitted for evaluation. 

E. After the evaluation, each team member will individually demonstrate the operation of 

the device 

F. The demonstration starts on the judge’s signal. 

G. The participant will use one (1) hand to hold the rear wheel in order to maintain tension 

on the prepared car. At the judge’s signal the participant will release the wheel and 

allow the car to roll away. Participants who push the car will receive zero (0) feet for the 

demonstration. 

H. The distance of each demonstration will be recorded in feet, inches and fractions of 

inches. Measurement will be made in a straight line from the back axle at the start to 

the back axle at the finish. 

I. Should a device fail during one (1) of the two (2) demonstrations, repairs and a single 

rerun are allowed at the discretion of the event coordinator, with approval from the 

event manager. A car falling over is not a failure and the measurement will be made. 

J. Only team members are allowed to repair or check the operation of the device after it 

has been checked in. Team members may not leave the contest area to collect tools or 

parts for repair. 

K. The device may be placed on static display after the demonstration and should not be 

operated during its display. If it is not placed on static display, the car will be released to 

the participants immediately after the demonstration. 

REGULATIONS 

A. Documentation 

1. A standard clear portfolio cover is required. The cover page must include the 

event title, the conference city and state, and the year. The inside of the binder 

must include the following single-sided, 8½" x 11" pages, in this order: 

a. Title page with the event title, the conference city and state, and the 

year; one (1) page 

b. Table of contents; one (1) page 

c. A single view drawing of the work piece, including dimensions used to 

detail all parts of the car, with an identifying leader and a label; one (1) 

page 

i. Wheels 

ii. Lever 

iii. Frame of body 

iv. Other parts to be machined 



d. Isometric assembly drawing; one (1) page 

e. Photographic images of designs tested and a three (3)-sentence 

descriptive caption per image of what was improved or proved by the 

testing of the design; two (2) pages, maximum 

f. Plan of Work log that indicates preparation for the event, as noted by date, task, time 

involved, team member responsible and comments (see Plan of Work log); pages as 

needed 

B. Materials 

1. The sample work pieces will contain the CNC machined parts of the 

mousetrap car. 

2. The parts to be fabricated are: 

a. Three (3) or four (4) wheels, as determined by the design 

b. Frame rails as needed 

c. Lever to increase the force applied to the drive wheel 

d. Other parts, as determined by the design 

3. Each work piece will be fabricated from: 

a. A single 12" x 12" square of .125" material (updated 12/17/18). 

b. The material must be flat stock. 

c. Plastic, wood or metal may be used, but the entire car must be 

cut from one (1) type of material. 

d. Machined parts submitted for judging will remain attached to the 

waste stock by a thin membrane of the material or tab, which the 

team will cut during the assembly. Loose parts will not be 

evaluated or permitted in the assembly session. 

4. Axles: 

a. Must be fabricated from ¼" outside diameter round stock such as 

dowels or Allthread rods, which must be made of wood, metal or 

plastic. 

b. Must not exceed a total length of twelve inches (12") of stock (for 

all axles). 

c. Must not be preassembled at check-in. 

5. Bearings may be used to reduce the friction. 

a. Pockets to accommodate the bearings must be part of the CNC 

machining; exterior plates may be used to secure the bearings.  

b. The bearings must be press-fitted into the wheels or frame during 

the assembly session, with hand pressure and tools in the tool kit. 

6. String: 

a. May not exceed twenty-four inches (24") in length for all 

applications 

The “work piece” 

is the material 

(wood, plastic or 

metal) machined 

into the parts 

(wheels, levers, 

rails, and other 

parts); two (2) 12" 

x 12" work piece 

samples will be 

submitted for 

evaluation at 

check-in when the 

documentation is 

also submitted. 

The samples will 

be submitted as 

completed from 

the machine, with 

the parts 

connected by 

membranes or 

tabs to the waste. 

 



b. May be cotton, nylon or other material as determined by 

experimentation of the team 

c. Is used to 

i. Transfer the energy from the lever to the drive axle 

ii. Attach the lever to the mousetrap lever 

iii. Attach the lever to the mousetrap lever 

d. Must not stretch to provide additional power 

7. Stock fasteners maybe used, provided they can be installed with the tools 

noted in Procedure. They may include, but are not limited to: 

a. nuts 

b. washers 

c. screws 

d. wing nuts 

e. other fasteners that can be attached with the tools noted in 

Procedure. 

C. Assembly session 

1. Teams will check in at the time and place noted in the conference 

program. 

2. Teams will bring their tool kit. 

3. Teams will pick up their documentation and one (1) of the work pieces. 

4. Teams will follow the direction of the assistants to the work space. 

5. At the direction of the event coordinator, the teams will be provided a 

mousetrap and will assemble their entry. 

6. Upon completion of the car, or after one (1) hour, whichever comes first, 

the team will submit their entry to the assistants for evaluation. 

7. Teams will wait to demonstrate their entry until the judges have 

completed the rubric evaluation. 

8. Each team member will demonstrate the car, and a judge will measure 

and record the straight distance between the designated start line and 

the stop point of the entry. 

9. Measurement will be made from the drive axle at the start to the drive 

axle at the finish. 

D. Failure to meet the guidelines 

1. If the device fails to meet one (1) qualification regulation, a 20% deduction of the 

total possible points will be made. 

2. If the entry fails to meet two (2) qualification regulations, it will be removed 

from competition. 

3. The coordinator may stop a demonstration if a safety issue becomes evident. 

During the 

assembly session, 

participants will 

cut or break the 

parts from the 

waste, smooth up 

the parts with 

cutting tools or 

sandpaper, and 

assemble the car. 

The car may be 

tested with short 

runs. 

 



 

EVALUATION 

Evaluation is based on the documentation, the component analysis, and the demonstration. 

STEM INTEGRATION 

This event aligns with the STEM educational standards noted below. Please refer to the STEM 

Integration section of this guide for more information.  

Science, Technology, Engineering, Mathematics 

PRIMARY LEADERSHIP SKILLS 

Leadership skills promoted in this event: 

• CRITICAL THINKING — Students analyze and reach conclusions. Suggested leadership 

lessons: And the Answer Is and Figure It Out 

• EVALUATION — Students test and revise the entry at each stage of the design process. 

Suggested leadership lessons: Evaluation Methods and Your Dream Car 

• PROBLEM SOLVING — Students select appropriate applications to use in an event. 

Suggested leadership lessons: Effective Brainstorming and Finding the Right Way 

Additional leadership skills promoted in this event: teamwork, organization, creative thinking, 

ethics 

TSA AND CAREERS 

This competition connects to one or more of the career areas featured in the TSA AND CAREERS 

section of this guide. Use The 16 Career Clusters chart and the TSA Competitions and The 16 

Career Clusters grid as resources for information about careers. 

CAREERS RELATED TO THIS EVENT 

Commercial and industrial designer 

Engineer 

Mechanical engineer 

CNC programmer or operator 

 

 

 


