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1. Introduction
Have you ever used an incubator or shaking table during a biology lab? We’ve used these
devices in classes, bio-related clubs, and even research labs to facilitate the growth and
cultivation of cells, microorganisms, and enzymes. We’ve always wondered how machines
like the Jitterbug combine heating and shaking of petri dishes at a precise level, providing
the perfect growth environment. Luckily, we had an old model of The Jitterbug. We knew
this would be the perfect device to reverse engineer, as it would give us the opportunity
to explore The Jitterbug’s many functions, including a shaking table, incubation, and a
display.
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5. Components

5.1. Non-Electronic

5.2. Electronic
5.2.1. Circuit Boards







5.2.2. Components







6. Systems

6.1. Power

6.2. Computing
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6.5. Temperature Monitoring
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6.6. Heating
6.6.1. Electronics



6.6.2. Heating Plate
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Theoretical Calculations



Experiment Set-Up



6.7. Shaking Table



6.7.3. Finding Parameters









6.7.5. Photodiode



6.8. Fan

6.9. System Integration



7. Summary, Findings, and Lessons Learned
Through this project, we learned about the roles of the individual components within the

system:

● The CPU, EPROM, RAM, and parallel interface control information, storing

programs and sending signals to individual systems and driving system integration

● Transformers, capacitors, regulators, and the bridge rectifier work together to

convert 120V of AC to 5V of usable DC

● The input system uses an array to translate pressed buttons into signals which the

Parallel Interface sends to other subsystems as necessary

● The multiplexed, 7-segment LED display updates output data in real-time,

displaying time, temperature, and the speed of the shaking table

● Wire-wound resistors heat The Jitterbug and the thermistor monitors incubation

temperatures in a feedback loop

● The motor oscillates the shaking table and the photodiode measures the motor’s

rpm in a feedback loop

● The fan works as a heat exhaust, preventing condensation and cooling electronics

We also learned a lot during the reverse engineering process:

● Different components and subsystems communicate and work together in

feedback loops to control a complicated device

● Current and power conversion turns outlet voltage into current that can be used by

digital electronics

● How LED circuits function and update outputted data in real-time

● How to design and execute reliable experiments with valid results, which can be

used to find measurable coefficients in physical models

● How to model and understand rotation of eccentric masses

● How feedback loops allow devices to monitor important variables—in this case,

temperature or shaking speed

We’re excited to apply our improved understanding of electronics to the devices found all

around us.
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