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1. Introduction
Our team consists of eight hardworking and dedicated members. To prepare for

VRC competitions, we often meet at our school workshop and team members’ houses.

During one meeting, a smoke alarm was triggered, which turned out to be a battery

replacement notification. This prompted us to perform further research on a

malfunctioning smoke alarm, leading to the completion of this challenge.

Safety has always played an integral role in the security and stability of buildings.

One risk in these buildings is fires, which is combated by the use of smoke detectors.

This summary provides a full teardown and analysis of the Kidde Firex i4618 Smoke

Alarm, including descriptions and lessons learned.
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2. Smoke Alarm History
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3. Hypothesis
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4. Plan

Before beginning, we developed a plan.
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5. Disassembly
5.1 - Tools Used

5.2 - Safety Preparations

To be safe, we made sure to research before disassembling.

Resources :
https://youtu.be/VHGsSHf4OtI?si=dj-j17h4905Nnk5R
Smoke Alarm Kidde i4618A Teardown

As the ionization chamber contains radioactive material, we cannot open it.
All energy sources are removed.

https://youtu.be/VHGsSHf4OtI?si=dj-j17h4905Nnk5R
https://www.electrical-forensics.com/SmokeAlarms/Brand/Kidde/i4618/Kidde-i4618.html
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5.3 - Execution
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6. Diagrams
6.1 - External Features
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6.2 - Internal Features
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6.3 - CAD Modelling (Onshape)
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7. Parts List
All parts and dimensions can be found here :
https://docs.google.com/spreadsheets/d/1FlaAZxCaBjYZ64qzyX1hr30avI-
nN4OP3_CKPDP_dUU/edit#gid=0
7.1 - Non-electronic Components
Part Picture

1. Mounting plate

2. Outer shell (top)

3. Outer shell (bottom)

https://docs.google.com/spreadsheets/d/1FlaAZxCaBjYZ64qzyX1hr30avI-nN4OP3_CKPDP_dUU/edit#gid=0
https://docs.google.com/spreadsheets/d/1FlaAZxCaBjYZ64qzyX1hr30avI-nN4OP3_CKPDP_dUU/edit#gid=0
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4. Battery Compartment

5. Hush Button

6. Alarm Lights
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7.2 - Electronic Components
Part Location Picture

7. Circuit Board

8. Battery Terminal
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9. Capacitors (x3)

10. Resistors (x3)

11. Hush Button
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12. 3-Way Switch

13. Switch (likely)

14. Varistor

15. Indicator
Lights
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16. Piezoelectric
Sounder

17. Ionization
Chamber
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8. Part Description
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9. Findings

After looking at the parts, we researched home wiring and documented the
steps from the smoke to the alarm.
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10. Extensions
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11. Conclusion

Over the course of this project, we learned many aspects of engineering and about the

smoke detector’s anatomy, which can also apply to everyday life and VEX. Despite the

simple circuitry that is used, smoke detectors play a crucial role in everyday safety.

Lessons Learned:

- Effective research strategies to gather valuable information

- How to safely and effectively take apart an everyday object

- What occurs within the smoke detector

- Analyzing circuit features

- Creating CAD modelling based on measurements taken

- Writing summaries to convey and express information

- Differences between types of smoke detectors

- What goes on behind the scenes of a safe home
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