
[image: image1.png]z
=
w
T
=
a
<
i
=
-
o
o
w
o
@
o





	Project 1.2.1 Freight Elevator – Fischertechnik


Introduction

You are an employee at the Fischertechnik Factory. Your job requires you to deliver parts to various floors of the factory. A lifetime of climbing up and down stairs doesn’t sound attractive to you, so you seek an alternative. Luckily, you have found a solution to this problem – a freight elevator. Prior to building a full size elevator, you must build a fully-functioning scale model.

Students will create a system that simulates the processes and controls needed to manage a freight elevator. Students will work in small teams to design and program a freight elevator that will require human inputs. Each team will divide the responsibilities of this activity into three different specialties: mechanical engineer, electrical engineer, and software engineer. These areas of responsibility will pertain to the mechanical, electrical, and programming system requirements.
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Equipment

· Engineer’s notebook

· Pencil

· One Fishertechnik kit per group

· PC with RoboPro software

· ROBO TX controller or ROBO Interface

· Power adapter and USB cable for controller or interface

Procedure

1. Your group has been charged with constructing a prototype model and programming a freight elevator. In your engineer’s notebook, design a freight elevator to meet the general criteria below. Refer to the three specialties for more detail about the freight elevator constraints.
a. The elevator must include three stations: a top, middle, and bottom. 

b. Based upon the input of three call buttons (top, middle, and bottom), the elevator must move directly from its current position to the requested station.
c. It is acceptable to send the elevator to a known position at the beginning of the program (this is similar to homing a robot or automated machine tool).  

d. From this point on, however, the elevator must move directly to the requested position. All of the inputs and outputs are available to the team, but greater credit will be given to teams that use fewer inputs.  

e. A safety warning system must alert users before and while the elevator is moving.

Notes for the Mechanical Engineer

The Fischertechnik Factory has three floors, so your elevator must have three stops: ground level, floor two, and floor three. The scale model must meet the following requirements: 
a. The ground floor should be no more than one inch off the base. 

b. Each floor should be evenly spaced.

c. A section of each floor must be constructed to include an elevator stop.

d. A platform must be constructed to simulate the elevator floor.

e. Each floor will have a call button located outside the elevator shaft.
f. Three send buttons will be located inside and will travel with the elevator (optional).

g. An emergency switch will be present on the ground floor that will send the elevator to the nearest floor unless the elevator is already stationary. All motion will halt until the emergency switch has been reset by pressing the  emergency switch again.

h. The main structure must be sturdy and rigid.

Notes for the Electrical Engineer
While the mechanical engineer is busy designing and building the elevator structure, you will design the wiring for this elevator. The electrical design must meet the following requirements:

a. You must install a sensor at every floor to detect the approaching elevator. These sensors should be installed in such a manner that when one is activated, the elevator will be level with the corresponding floor. 
b. Sensors must be installed on each floor for people to call the elevators (optional). 
c. An emergency switch must be installed on the ground floor.

d. All sensors must be connected to inputs I1 through I8 using wires. 
e. You must connect wires to any motors or lights that were installed by the mechanical engineer.
f. All wiring must be clean and organized.
Notes for the Software Engineer
While the mechanical and electrical engineers are busy working, you will create a program that will control this elevator and its systems. Be extremely cautious with your design; you don’t want to trap people in the elevator. The program must meet the following requirements:
a. When a call button is pressed on any one of the floors, the elevator should raise or lower to that floor level, unless the elevator is already at that floor. Three send buttons will also be located inside the elevator to perform the same operations as the floor call buttons.

b. The elevator system must not reset to a home position after traveling to each floor. The elevator will remain at the current floor until called by another call button.

c. An emergency switch will be present on the ground floor that will send the elevator to the nearest floor unless the elevator is already stationary. All motion will halt until the emergency switch has been reset by pressing the emergency switch again.

d. The program must be clean and well-organized (subprograms may add to the simplicity and organization of the program).

e. An input / output legend must be labeled in the program.

f. All main functions of the program should be labeled.

g. The elevator must be ready for use at all times. This means that your program must be repeatable.
2. Gain the approval of your instructor before proceeding.
3. Construct the freight elevator using fischertechnik components.
4. Test and refine your design while updating the design in your engineer’s notebook.
Conclusion
5. What was the most difficult challenge of the construction? Why?

6. What was the most difficult challenge of the electrical wiring? Why?

7. What was the most difficult challenge of the programming? Why?

8. If your group did not use variables, outline some ways in which variables could have been used.
9. What could you change to provide the freight elevator with a more realistic function?
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