Design Brief

Title: Remote Controlled Catapult

Problem Statement: You work for a Middle Ages (year 1450 A.D.) military equipment manufacturer in Europe who has been asked by the King to design a new catapult that will throw a ball farther than any other catapult in existence and allow it to be operated from a remote location. This will allow the King to more safely accompany the Army on a new siege.

Challenge: Work in teams of 4 students and use the seven steps of the design process to design and build a catapult.

Produce a portfolio of your design that contains the deliverable items identified for each step in the design processes, as well as a prototype. Prepare a 20 minute presentation on your project to be presented by your team.

Resource Materials: You can use components from the 94-PK-1 project kit, raw metal stock from the classroom supply, Pegasus servo robot, and any other materials from the classroom supply. You can also borrow components from other groups temporarily.

Deliverable Items To Be Evaluated

Step 1: Problem Identification – State the problem in your own words.

Step 2: Research and Investigation – Gather information about the problem including a complete list of the design constraints. Normally, you would have to collect all the information for this, but since this is your first project, we will provide them to you. Add to this list any additional constraints that you may find important based on your research.

Design Constraints

The catapult must be designed so that it can be operated from a distance of 15 feet from the catapult.
The catapult must be able to throw a ball (of your instructor’s choosing) at least 15 feet.

You can use electric and/or pneumatic controls because you brought this technology with you when you were transported back in time.

The catapult can be hand-loaded and reset. However, extra credit will be given if you can perform either of these tasks remotely.

The frame of the catapult must be made from metal.

Step 3: Create Possible Solutions – Create at least 6 possible designs using the brainstorm process. Make a rough sketch of each one and write a description of how it operates. Each student should contribute at least one design.

Step 4: Choose the Best Solution – Choose the best design from the 6 or more ideas. Explain the basis for choosing the design.

Step 5: Analysis/Developmental Work – Perform any calculations or engineering analysis needed for the design (e.g. calculating electrical power consumption). Show your work. This should include electrical power consumption, pneumatic power consumption, cylinder force, etc.

Construct and test models or any part of your design needed to solve a problem or verify calculations that may be in question. Document your results.

Make a detailed electrical schematic, pneumatic schematic, robot application plan, individual machined part drawings, and an assembly drawing. Your working drawings should conform to the standards identified in the Design Processes and Quality Control 1.

Step 6: Construct a Prototype – Use the machine tools hand tools in your classroom to make the parts for your design. The machined parts should be made using the techniques you learned in the IST Manufacturing Processes 1 module.

Assemble the electrical, pneumatic, and mechanical parts of your prototype.

Step 7:  Testing and Evaluation – Once your prototype is assembled, connect it to a power source and operate it. Test you catapult. Demonstrate that you can stand at least 15 feet away to operate it. Measure the distance the ball is thrown.

Document your tests. Suggest improvements in your design.

