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Part Total = 20.00 Part Total = 17.00 
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Part # Part Name Quantity Process Finish Material Cost
1 Shell side A 1 Injection molding Class A ABS $2.04
2 Shell side B 1 Injection molding Class A ABS $2.04
3 Dirt cup 1 Injection molding Class A ABS $1.15
4 Crevice tool 1 Injection molding Class A ABS $1.32
5 Crevice tool release button 1 Injection molding Textured ABS $0.95
6 Crevice tool release button spring 1 Extrusion Painted Metal $$
7 Dirt cup release button 1 Injection molding Textured ABS $1.75
8 Dirt cup release button spring 1 Extrusion Painted Metal $$
9 Dirt cup filter holder 1 Compression molding Polyethylene $

10 Dirt cup filter 1 Woven Textured Wool $
11 Power switch cover 1 Injection molding Textured ABS $0.91
12 Power switch relay / red LED 1 Mult. Processes  $
13 Reachable batteries 1 Mult. Processes Cardboard shell Mult. $$
14 Motor 1 Mult. Processes Mult. Mult. $$$
15 Charging plate 1 Injection molding Two Indentions ABS $1.06
16 Internal shell screw 4 Forging Metal $$
17 External shell screw 2 Forging Metal $$

Part # Part Name Quantity Process Finish Material Cost
1 Shell side A 1 Injection molding Class A ABS $2.04
2 Shell side B 1 Injection molding Class A ABS $2.04
3 Shell side A vent 1 Injection molding Class A ABS $2.00
4 Shell side B vent 1 Injection molding Class A ABS $2.00
5 Dirt cup 1 Injection molding Textured ABS $1.15
6 Crevice tool 1 Injection molding Class A ABS $1.32
7 Crevice tool release button 1 Injection molding Textured ABS $0.95
8 Spring retaining clip for crevice tool 1 Injection molding Flaws ABS $1.04
9 Crevice tool release button spring 1 Extrusion Painted Metal $$
10 Dirt cup release button 1 Injection molding Textured ABS $1.75
11 Dirt cup release button spring 1 Extrusion Painted Metal $$
12 Dirt cup filter holder 1 Compression molding Polyethylene $
13 Dirt cup filter 1 Woven Textured Wool $
14 Power switch cover 1 Injection molding Textured ABS $0.91
15 Power switch relay / red LED 1 Mult. Processes Circuts/metal/plastic $
16 Reachable batteries 1 Mult. Processes Cardboard shell Mult. $$
17 Motor 1 Mult. Processes Mult. Mult. $$$
18 Charging plate 1 Injection molding Two Indentions ABS $1.06
19 Internal shell screw 4 Forging Metal $$
20 External shell screw 2 Forging Metal $$

Opportunity Statement
There is an evident opportunity to improve the design and 
construction of the Dirt Devil Scorpion. Currently, the 
design has unnecessary parts and internal features.  This 
abundance of items raises the cost of labor and manufac-
turing. Reducing the extraneous parts would also 
eliminate the cost and production of tooling. Another 
benefit to the extinction of the items is the time, in which it 
takes to produce the piece, is a shorter duration, thus 
allowing the manufacturer to create more products, and in 
turn, possibly collecting increased sales.  I feel the 
eradication of unnecessary substances would be 
beneficial to the manufacturer because costs would be 
condensed, and the user would also be appeased with 
lower prices and more sound products.

Assembly and Design
The Dirt Devil Scorpion handheld vacuum is composed of three 
major pieces all of which are formed from ABS plastic. There are 
two halves that makeup the handle and the shell, in which these 
halves contain all of the internal features. Moving along to the third 
piece, which attaches onto the front of the first two halves, is used 
as the “mouth” of the vacuum. Touching on assembly, the first two 
halves are held together by a tong and groove joint and five 
thread-forming screws. Four screws enter through holes on one 
side of the part and secure into corresponding bosses one the 
inside. One screw is exposed on the exterior surface at the front of 
the part. Aesthetically the exterior is free from any blemishes due to 
ignoring the guidelines or manufacturing mishaps. Last, the handle 
features a textured area on the underside of the handle to aid in the 
grip. 

Product Analysis
The Scorpion Cordless Hand Vacuum is one from a line of five handheld vacuums from Dirt Devil. 
Disassembly proved that the majority of the body and its internal and external components were made 
from ABS plastic. Power is provided by six rechargeable batteries and one six volt motor. These 
batteries are charged when the unit is placed in it’s holding container through the charging plate on the 
bottom of the unit.

    Bill of Materials New Bill of Materials

1 & 2 : Extra steps are added to the assembly process due to these 
            vents.  They require side-action on the shell and a additional 
            piece that clips in to fill the hole.   The vents serve a dual roll. 
            They aid in ventilation for the motor inside and can be used 
            as a decorative element.

3 :        Incorporating the retain clip for the spring into the design 
            of the dirt cup would eliminate one more step in the assembly 
            process.  The existing clip fits onto a nub on the dirt cup and 
            requiers and screw to hold every thing together.  By 
            combinding the two pieces both materials, manufacturing 
            time, and cost would diminish.
            

Intent for Redesign
In redesigning the Scorpion I found that there were multiple areas to address that would improve 
manufacturing, assembly, and overall costs. Buy incorporating the side vents into the initial pull of the 
shell, as well as the spring retaining clip; two stages of assembly would be eliminated. With the current 
design, the vents are a separate piece; this slows the efficiency of the manufacturing process and the 
overall consistency of the design. Incorporating the vents into the side panel pieces allows the part to be 
created in one step, rather than several. It is difficult to find any changes that would increase the products 
actual performance for the end user. With the intended elimination of parts, the user would experience a 
lower cost for the product. Visually the product would stay the same from an outside view, the alterations 
would be internal.

New Part Analysis
Human factors and ergonomics are becoming important topics in the 
consumer market. Resolving comfort issues is a prioritized action, in 
which needs to take into consideration the manufacturer and the user.  
First I would like to address how the user interacts with the product. I 
found that the Scorpions external shell and handle fit nicely in the 
hands of the end users. Rounded edges and a smooth texture on the 
exterior surface allow the hand to flow from the handle to the dirt cup 
in a pleasant manner. Therefore there are no changes I would make 
on the outside of the product. The internal changes would benefit 
human factors of mostly the manufacturer or the person actually 
assembling the product. Inside rests a miniature screw that I elected 
for elimination. This screw is difficult to maneuver into assembly 
position and to personally handle.

Conclusion
Concluding the process of redesigning the Dirt Devil Dust Buster, one 
can make minor alterations to greatly improve the manufacturing 
process and lower the costs for the user and manufacturer. My 
suggestions for a redesign are incorporating the vents into the side 
panels, to create one sound piece. I also would eliminate pieces of 
the spring retaining clip, altering the design to produce a clip that is in 
continuum to the internal body. These adjustments would give greater 
opportunity for improved human factors for the assemblage as well.   


