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Executive Summary

This report describes the process of designing, building, and testing a lowering mechanism for a
roof-mounted SUV cargo box. It provides a detailed problem description and a specific list of
requirements that our design must comply with. Existing products and concepts are presented
which meet one or more of our design requirements. Six design concepts are discussed and
down-selected to three for further development. A final design has been chosen and described
in detail. A team management plan is included to specify member responsibilities and a
schedule details major deadlines and goals. Manufacturing processes and testing procedures
are described in detail. The resulting prototype is discussed, evaluated, and future
improvements are presented. Further development of the design is described and conclusions
based on the prototype’s performance have been provided.

FIGURE 1: PHOTOGRAPH OF FINISHED PROTOTYPE
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Carriage plate assembly that slides along
the lateral rail, moving the pivot point for
the box arm.

Plate connecting the forward slider ~
mechanism to the rear one (not shown). Box Arm
The handle is also mounted to it.

INylon inserts between the carriage

plates and the lateral rails eliminate
binding.

Mounting foot designed to accurately
portray the Thule feet to be used with our

model.
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FIGURE 18. CARGO BOX SLOPE ALPHA, AS A
FUNCTION OF CONTROL DIMENSION X.
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Load acting through
cargo box’s C.G.

Applied load from

digital scale (at angle ©®)
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