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1 Executive Summary

The mechanical design team of Olin College was charged with doing a mechanical autopsy
of a standard consumer-grade Lexmark Printer. This printer is made for the U.S. market
and is designed to be a low-cost, no-nonsense product that the average consumer can a�ord.

In doing this autopsy, the mechanical design team was able to examine the relatively
sophisticated mechanical complexity that this product employs. The following report will
detail the the structure, power, and transmission of the mechanical components.
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2 Structure

2.1 Structures

The main structure for the printer was the injection molded plastic housing (�gure 1).

Figure 1: Injection Molded Plastic Housing

A sheet metal clock cage (�gure 2) provided support for the drive train.

Figure 2: Steel Clock Cage Support

2.2 Fasteners

The main fasteners used in this printer were self-threading steel machine screws (�gure 3).
A steel spring clip was also used (�gure 3).
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Figure 3: Self-Threading Screws [Left], Spring Clip [Right]

2.3 Materials

The main materials used in this printer were high impact polystyrene (HIPS) plastic
(�gure 4) and steel. The plastic housing and paper tray were both made from HIPS plastic
and the clock cage support was made of steel.

Figure 4: Plastic Paper Tray
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2.4 Joints

The main joint of note in the printer were the two hinge joints used for the plastic paper
tray (�gure 5).

Figure 5: Plastic Paper Tray Joint

3 Power

3.1 Detachable Power Supply

The power for the printer was supplied by a 30 volt, 5 amp detachable electrical power
supply (�gure 6).

Figure 6: Power Supply
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4 Transmission

4.1 Shafts and Bearings

There were several steel shafts throughout the printer (�gure 7) as well asa plastic
supporting shaft (�gure 8).

Figure 7: Steel Shaft

Figure 8: Plastic Shaft

4.2 Drive Train

The main component of the printer transmission was the drive train (�gure 9) responsible
for converting the electrical power from the detachable power supply into the linear motion
of the ink cartridge and running the paper feed system.
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Figure 9: Drive Train

The power from the power supply runs a 5V DC motor (�gure 10) on one side of the
printer.

Figure 10: 5V DC Motor

The motor turns a series of plastic gears (�gure 11) connected to various shafts controlling
the feed of the paper. A sprocket connected to the motor shaft converts this rotational
motion into the linear motion of the timing belt (�gure 12). This timing belt controls the
motion of the ink cartridge (�gure 13).
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Figure 11: Plastic Gears

Figure 12: Timing Belt

Figure 13: Ink Cartridge

5 Conclusion

By performing this mechanical autopsy on the printer we were able to observe its
structure, power, and transmission components. As is usually the case when costis a
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factor, we observed that each part serves a useful and unique purpose within theassembly.
It was through the thoughtful mechanical design of this printer that the manufacturers
were able to create a relatively complicated piece of machinery at a price that is a�ordable
to the average consumer.
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