
Railroad Crossing Project

Flashing L.E.D. Circuit Project

The flashing L.E.D.Circuit Project demonstrates the principles of a free running
multivibrator. It is simple to construct and will provide hands on experience with soldering
L.E.D.’s, capacitors, resistors, and transistors.

Parts List

RESISTORS:
R1, R4 (2) - 1K 1/4 Watt resistor (brown, black, red, gold)
R2, R3 (2) - 220K 1/4 Watt resistor (red, red, yellow, gold)

CAPACITORS:
C1, C2 (2) - 4.7 radial electrolytic capacitor, 16V or more

SEMICONDUCTORS:
Q1, Q2 (2) 2N3904 N.P.N transistor
D1, D2 (2) 5mm red/green L.E.D. (Light emitting diode)

PRINTED CIRCUIT BOARD:
75mm X 75mm, single sided, etched, drilled and tinned (1)

MISCELLANEOUS:
9V battery terminal lead (1)
9V battery (1)
Solder (flux core) approx. 30 cm

The following items will also be required:
30 Watt pencil type soldering iron
steel wool
medium grade sandpaper
Ferric Chloride etching solution



The Flashing L.E.D. Circuit Operation

When the battery is first connected, capacitors C1 and C2 both begin to 
charge. The voltage starts to raise on the bases of both transistors Q1 and Q2.
(The voltage raising time of Q1 depends on the constant R3 X C2 and the raising
time for Q2 depends on the constant R2 X C1)

The first voltage to reach approximately 0.5 volts will turn ON the transistor
and allow current to flow to one L.E.D. so that it lights. This will also force the
voltage of the collector to go down to about  0 volts.

Let us assume that Q1 reaches 0.5 volts first and turns ON, thus turning ON
L.E.D D1. The action of the collector voltage going to 0 will discharge C1, and
therefore, lower the voltage of the base of Q2 to less than 0.5 volts (near 0). This
will turn OFF Q2, and of course, with Q2 OFF, the L.E.D. D2 will also be OFF as
well. In the mean time, C1 starts to charge again, so at this point int time, Q1 will
be ON and Q2 will be OFF. When the voltage of C1 reaches 0.5 volts, Q2 will
turn ON and C2 will discharge. This will turn OFF Q1, and therefore, L.E.D. D1
will be OFF.

This process then continues to repeat and, thus, the L.E.Ds flash ON and
OFF



Railroad Crossing Project

Evaluation

1) Circuit Board - 25% Soldering - 5%
Neatness  - 5%
Working - 15%

2) Practical Electrical Work - 20% Unit Test - 5%
Practice Soldering - 5%
Quizzes/ Lab/Metre Work - 10%

3) Railroad Model - 30% Working Arm/Flashing When Down - 10%
Realistic Colours - 4%
Made to Scale (12" high model) - 4%
Soldering - 2%
Wiring (neatness, colours) - 4%
Workmanship(square, sanded, fit) - 6%

4) Report - 25% See attached sheet for requirements 



Railroad Crossing Project

1. Title Page: Includes a short, descriptive title, the student’s name, ____
the teacher’s name, the course code ( TDJ 2O1 ) and the due date.    5

2. Table of Contents: Use subheadings if required. Include item ____
numbers and page numbers.    5

3. Introduction: Describe the project, stating what it is, how it operates ____
and it’s overall construction. Also include a brief review of the   5
electronic components used in the project.

4. Schematic Diagram: Shows all the components with the labels and a ____
legend. Include any connections to a power supply.   10

5. Parts Layout Diagram: Give the overall, metric dimensions of the PCB ____
( draw to actual size ) and show the locations of all components. Also   10
include a legend.

6. Orthographic Drawing: Draw an orthographic drawing of your railroad ____
crossing to scale.   25

7. Material/Equipment List: An itemized list of all tools and materials      ____
which were used in the manufacturing of the project. Be specific with    5 
respect to the type and size.

8. Procedure: A numbered, step by step process of how the project was ____
completed. This section should be written in the third person, past   15
tense and cover all of the stages of the project.

9. Conclusions: A summary of the strengths and weaknesses of your ____
Railroad Crossing Project. Did the circuit work the first time you tried   10
it? Did it work at all? What did you do to try to fix it? Also state any 
recommendations on what you would do differently if you were going 
to do this project again.

10. Technical Problems: A description of the most difficult technical ____
problems you had to overcome, either during the design/drawing    5
stage or in the manufacturing stage.

11. Knowledge Gained: Outline what you feel you’ve learned from ____
completing this project.    5

 


