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ABSTRACT 
 
Today’s laptop stands no longer possess all of the features wanted by consumers.  The solution to this 

and what this project is working towards is a new variation of the laptop stand that encompasses both 

the features of present stands as well as new features wanted by the consumer.  The survey showed 

that the consumers want a better range of motion and the ability to secure the laptop.  These are in 

addition to the features that are wanted which already exist. According to the research there are 

multiple configurations of laptop stands, the most common of which are TV tray style and the type 

which mounts to a wall or a desk but no one stand meets all of the requirements of the consumer.  The 

research has shown the areas that must be concentrated on to meet the requirements of the consumer 

to be geometry and design of the table and links, and the materials and joints to be used.  As such it 

was determined to use 6061-T4 aluminum and set screws as well as a design to best encompass all of 

the customer wanted features.  The schedule for this project is twenty three weeks in length with 

milestones set throughout in order to keep on track and is heavily weighted with design time in mind 

as the most critical aspect of this product are the geometries of the stand, as it is through these which 

all of the features will be met.  Budgeting for this project consists only of material cost to produce the 

product itself as well as an allowance for tooling as all labor will be done in house. The objectives of 

this product will be to meet those features desired by the consumer as well as to improve upon current 

laptop stand technology. 
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BACKGROUND 
 
Currently laptop stands conform to two categories; they are either lap stands which sit on or around 

the lap and elevate the laptop or they are fixed frame desk/table type stands which sit on the floor or 

mount to something. Both of these types are difficult to maneuver into different positions and are very 

hard to move around once a person is situated.  Most current stands also jeopardize the safety and/or 

stability of the laptop itself when one tries to maneuver the stand, requiring the user to remove the 

laptop in order to adjust it. Presently no stand offers much flexibility other than having adjustability 

in the vertical direction and/or possibly the horizontal.  Nor do any non mounted stands exist which 

allows the user to secure the laptop to a stand or give the user the added feature of being able to 

rotate/swivel.  In order to remedy this further improvements are needed to increase the ability to 

secure the laptop, ease of adjustability, stability, and the overall range of positioning of the stand. 

 
RESEARCH 
 
EXISTING PRODUCTS 
 
1.1.1 Mounted Stand 
Multiple variations of stands were found; each type 

possessing different strengths and weaknesses.  

Preliminary research mainly consisting of stands 

available online, found two types of stands.  The 

Ergotron LX Notebook Arm (as seen in Figure 1), is 

a mounted table style stand which meets most of the 

criteria being looked at as features as it is very 

adjustable, stable, and lightweight (1). However it has a large drawback as it is required to be 

mounted to a surface, compromising portability as well as reducing areas that it may be used.    

 

 

 
Figure 1- Ergotron LX Notebook Arm 

(Appendix A) 
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1.1.2 Table Stand 

 The other type of stand is a lap type stand.  There are 

many variations of this type of stand, the most common 

being a scissor-like folding stand like the LapGenie or one 

that is pieced together like the Aviator(shown in Figures 2 

and 3).  This variation sacrifices adjustability and 

workspace, in order to be compact, stable, lightweight, and 

portable (2).  There are several important benefits of this 

type over the table style as they are much smaller and are 

adaptable to many seating positions.  Figure 3 

shows the Aviator, a variation of the lap style 

stand intended for use specifically on planes.  This 

design essentially provides nothing but the basic 

function of reorienting the laptop to improve 

comfort, ventilation, and stability.  However in 

addition to the features above it does have many 

other positive features such as low cost, 

portability, compact storage, lightweight, and high 

durability (3).  

1.1.3 Hybrid Stand 

 The most promising design found was a hybrid of the two types of stands, providing an unparalleled 

range of adjustment (See Figure 4).  It also has another impressive feature: auto locking, push button 

 

Figure 2- LapGenie (Appendix A) 

 

  

Figure 3-Aviator (Appendix A) 

 

Figure 4 - LapDawg™ X4 (Appendix A) 

http://www.lapdawg.com/functions/breakfast-tray.htm�
http://www.lapdawg.com/functions/book-holder.htm�
http://www.lapdawg.com/functions/lap-desk.htm�
http://www.lapdawg.com/functions/tv-tray.htm�
http://www.lapdawg.com/gallery/laptop-stand/pages/laptop-stand-high-4.htm�
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joints for quick adjusting.  In addition it possesses a very impressive list of features having good 

ventilation, stability, durability, portability, and being light weight, low cost, comfortable, easily 

adjustable, compact, and safe as well as having a good appearance (4).  Overall the current stands on 

the market have a broad range of features, many of which are wanted by the consumer.  However 

none of the current stands possess the ability to secure the laptop to the table.  This coupled with 360° 

of table rotation would allow the customer to orient the laptop in any position.  Some other features 

not currently available are cord consolidation and storage space for accessories.   

 

CUSTOMER RESEARCH 
 
The survey for the Portable Laptop Stand was administered to a wide range of potential buyers 

including students, home users, businesses, and those who would be the end users.  In total thirty 

people were surveyed.  Using the survey results (Appendix B) a list of the features by order of 

importance was made: 

Table 1- List of Features (by order of importance) 
1 Stability (4.7) 
2 Low Cost (4.47) 
3 Ability to Secure Laptop (4.23) 
4 Durability (4.23) 
5 Lightweight (4.13) 
6 Comfort  (3.93) 
7 Range of Adjustment (3.77) 
8 Ease/Speed of Adjustment  (3.87) 
9 Portability (3.87) 
10 Safety (3.73) 
11 Good Ventilation (3.37) 
12 Cord Consolidation (2.97) 
13 Large Workspace (2.9) 
14 Compact Storage (2.87) 
15 Storage of Accessories (2.8) 
16 Appearance (2.2) 

 
These features were then used to determine the characteristics needed to produce the consumer 

preferred laptop stand. The QFD showed that stability is by far the most important feature followed 
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by cost, weight, and durability. As such the geometry, setup of the links, and building materials play a 

large role in meeting the needs of the customer (Appendix C: QFD Matrix). Sales points ranged from 

1 to 1.5 with ease/range of adjustment, comfort, and ability to secure the laptop topping the list.  The 

engineering characteristics of the Portable Laptop Stand are as follows:  

Table 2-Engineering Characteristics (by order of importance) 

Engineering Characteristics How Measured 
% 

Importance 
Geometry and setup of 
links 

Visually during testing of 
apparatus. 

22% 

Design of table Visually during testing of 
apparatus. 

19% 

Material Type of material purchased 14% 
Joint type Type of joints used 11% 
Coating Coating/material applied to table 9% 
Number of parts Total number of parts used 7% 
Appropriate clamping Number and sizing of clamps used 7% 
Cost Total cost of apparatus 6% 
Footprint Total size of base 5% 

 

As can be seen in the above results of the QFD the most important characteristics are the geometry of 

the links and the design of the table, followed my materials and joint types. As such these will be the 

major areas concentrated on during design. 
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PRODUCT OBJECTIVES 
 
 The table below is a list of the desired features determined through consumer research and the 

objectives set in order to meet them. 

Table 3- Objectives 

   

 Requirements Objectives 
1 

Stability 

The stand will support a minimum of 25lb of weight when 
arm is fully extended and withstand 5lbs of horizontal 

force. 
2 Low Cost Prototype cost will be kept below $300.00 
3 

Ability to Secure Laptop 
The clamps will be able to withstand twice the weight of 

the heaviest laptop on the market 
4 

Durability 
The stand will be made of non-rusting materials and 

hardened where possible to reduce wear. 
5 

Lightweight 
The material used will allow for a frame that will meet 

specs with a weight of less than 20lbs. 
6 

Comfort  
The table will be padded on the front edge to provide wrist 

support using an existing ergonomic support. 
7 

Range of Adjustment 
The stand will be able to adjust 360 degrees in the z 

direction and 180 in the y direction 
8 

Ease/Speed of Adjustment  

The joints will consist of auto locking, push button joints 
allowing for one touch locking and unlocking and 

screwable clamps  
9 

Portability 
The stand will fit collapsed into a 2ft x 1ft x .5ft bag and be 

under 20lb in weight 
10 Safety The apparatus will not have sharp edges or pinch points. 
11 

Good ventilation 

The table will prevent overheating by means of venting 
built into the table to prevent obstruction of the laptops 

fan/s  
12 Cord Consolidation The table will have an built in area to consolidate cords 
13 

Large Workspace 
The table will be larger than a 17in. laptop with an area to 

sit a mouse. 
14 Compact Storage The stand will collapse to fit into a 2 x 1 x .5 ft area 
15 

Storage of Accessories 

The stand will have an area to consolidate cords  and 
multiple devices such as a mouse and headphones built 

into the table 
16 Appearance The stand exterior will be void of rough surfaces/edges 
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DESIGN ALTERNATIVES AND SELECTION  
 
Multiple concept stands were developed (Appendix D: Design Alternatives) and a weighted decision 

matrix (based on the desired customer features and their relative weights as calculated through the 

QFD) was used which is shown below:  

Table 4-Weighted Decision Matrix 

 Relative 
Weight 

Ball Joint 
Table

  
2 Leg 
Table

  
Table with 
Supports

   

Ability to Secure Laptop 0.12 9 1.06 9 1.06 9 1.06
Range of Adjustment 0.11 9 0.95 1 0.11 4 0.42
Stability 0.11 9 0.95 4 0.42 9 0.95
Low Cost 0.07 9 0.67 4 0.30 1 0.07
Comfort 0.07 9 0.59 9 0.59 9 0.59  
Adjustment 0.06 4 0.26 9 0.58 4 0.26
Portability 0.06 4 0.26 9 0.58 1 0.06
Safety 0.06 9 0.56 9 0.56 9 0.56
Durability 0.06 9 0.55 4 0.25 9 0.55
Lightweight 0.06 4 0.24 9 0.54 1 0.06
Cord Consolidation 0.05 9 0.45 9 0.45 9 0.45
Storage of Accessories 0.04 9 0.37 9 0.37 9 0.37
Good ventilation 0.04 9 0.34 9 0.34 9 0.34
Large Workspace 0.03 9 0.29 9 0.29 9 0.29
Compact Storage 0.03 4 0.13 9 0.29 4 0.13
Appearance 0.02 4 0.10 9 0.22 4 0.10
Totals 1 7.77 6.95 6.27  
 
Based on this matrix the Ball Joint Table was chosen from the concepts and after multiple redesigns a 

final design was reached. The first design change was the addition of another table/box.  This change 

was made after concluding that the 

stand would not be stable enough 

without a counterbalance for the 

adjustable table. In order to make use 

of as much of this counterbalance as 

possible it was made into a box and 

the table was redesigned as a flat board. The ball joint was then replaced with a solid arm and slide as 

it was decided that variations in loading conditions such as a person’s arm on one side of the laptop 

 

Figure 5- Original Concept (Appendix D) 
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would cause instability in the table at the ball joint as the load would be uneven.  This change made it 

possible for the arm of the stand to retract into the counterbalance itself, thus presenting the 

opportunity to better meet the needs of the customer by making the PLS more compact and portable.  

By making a slot in the counterbalance the table was now able to sit flush on the top of the 

counterbalance as well as be locked in place by sliding the arm back inside.  The stand was then 

separated from the counterbalance and a dowel was added to allow the table and counterbalance to 

revolve around the stand in order to increase the adjustability.  The last design change was adapting 

the tripod to allow it to fit inside the counterbalance, thus allowing the PLS to collapse into a  

briefcase like box for easy storage and transport.  

 The final version of the Portable Laptop Stand 

consists of an aluminum (6061-T4) tripod. The stand 

base rests on the floor to provide added stability. 

Three legs attach to the base by means of sliding 

brackets and have an effective footprint of 36.22 

inches in diameter. These legs are supported by 

double braces 9.05in from their ends in order to 

secure the legs to the other bracket and negate bending. The stand can be extended to a height of 36 

inches making it capable of reaching over most beds, chairs, and sofas. In order to reach over these 

items the stand is equipped with an extendable boom capable of extending 18 inches.  This boom is 

attached to the stand by means of a pivot joint allowing for 360 degree rotation.  The 12 in x 20 in x 

½ in table for the laptop is attached to the boom by means of a securable slide, giving the table the 

ability to tilt to the user’s desired angle. In addition the table has elastic straps to secure the laptop to 

it at all times. The other side of the boom is made of cast stainless steel square tube and is housed 

inside the 12x20x3 inch mouse table/counterbalance, which is hollow in order to provide storage for 

desired items and features a securable door on one side.  

 

Figure 6-Final Design (Appendix D) 
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The top of this table has a slot cut out which when in an 

expanded state doubles as a device to secure a mouse-

pad to the table. In collapsed form the entire device 

compacts into a 12x20x3.5 inch box weighing less than 

20 lbs and is transportable by means of a handle 

attached to one side. In order to accomplish this, the 

table slide inserts into the slot on the top of the table 

and the boom is inserted back into the mouse table thus 

securing the tables together. The rest of the assembly collapses into a 19.5 in cylinder able to fit 

inside the mouse table. Machinist drawings of all of the components can be viewed in Appendix E. 

 
LOADING CONDITIONS AND DESIGN ANALYSIS  
 
Due to the design of the stand the main concern is tip over. In order to counteract this as much as 

possible the table was designed to counterbalance the weight of the laptop with the mouse 

table/storage area and stored accessories. The loading conditions that had to be met were that the 

stand of the PLS had to support a minimum of 25lbs in the worst case scenario as well as withstand a 

horizontal force of 5 lbs.  In the case of the PLS the worst case was decided to be a fully extended 

stand (36 in), with one of the legs of the tripod parallel to the arm.  From here a tip over calculation 

was done using the moment about the leg parallel to the arm (point A, Figure 7), the weight of the 

materials, and a weight of 10lb to represent a laptop. The calculation can be seen in Appendix F, the 

results can be seen in the Figure 7 below. The calculation shows that the stand would need a 

horizontal force of more than 8 lbs in order to begin to tip it.  The next concern was the amount of 

force on the stand and if that stress was enough to make it buckle. Therefore the maximum stress on 

the stand was calculated by taking the moment about point C in Figure 7 below as well as the radius 

of the stand and plugging them into the stress calculation which can be seen in Appendix F. The 

results of that calculation and the yield strength of 6061 aluminum were then used to determine a 

 

Figure 7- Collapsed Stand (Appendix D) 
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factor of safety of six which can also be seen in Appendix F.  From here we can deduce that 

 
Figure 8-Loading and Design Analysis (Appendix F) 

 
the stress on the legs and other links themselves will be negligible as the above results show. This is 

due to the fact that with the stand entirely loaded the largest force on the stand is still within a safety 

factor of 6 due to the materials used. 

 
MATERIAL SELECTION  
 
The materials selected for the PLS were based on three main criteria, strength, durability/resistivity to 

rust, and weight.  The material selected for the table and box/counterbalance was Baltic birch 

plywood.  The reason for this selection was that after talking with multiple teachers from the 

woodshop I found out that regular plywood is normally not very flat, straight, or smooth when 
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working with sheets as thin as .25in making it a less than ideal choice for woodworking with whereas 

Baltic Birch plywood was much more suitable to my needs and in addition is much stronger. The 

material selected for the arm inside the counterbalance was chosen to be cast stainless steel in order to 

provide extra weight while still being useful and meeting the design criteria.  The rest of the material 

selected for the stand was 6061 aluminum due to its high strength to weight ratio and resistivity to 

rust.  The rest of the miscellaneous materials (i.e. set screws, pins, nails, screws, door hinge and latch) 

which were purchased solely based on size and type needed save that all are stainless steel or brass in 

order to resist rust.  The tripod stand itself is the only prebuilt component. It was donated to the 

project and was disassembled and adapted to meet the dimensions of the design. 

 
BILL OF MATERIAL  
 
The raw materials needed to complete the build are listed in the table below: 
 

Table 5- Bill of Materials 
Material Quantity Dimensions (L x W x H) 

Beech Wood 1 20 in x 12 in x ½ in 
Beech Wood 1 44 in x 20 in x ¼ in 

6061-T4 square stock 1 24 in x ½ in x ½ in  
6061-T4 square stock 1 2 in x 1 1/8 in x ¾ in 

Cast Stainless square tubing 1 21 in x 1 in x1 in outer, ¼ in wall 
Stainless round stock 1 1 ¾ in x .4 in diameter 

Tripod stand 1 Purchased as unit 
 
FABRICATION AND ASSEMBLY 
 

Fabrication and assembly of the PLS was as follows:  To begin the tripod was disassembled and all 

pieces were marked to the drawing dimensions, taking care to keep all holes in the same locations by 

cutting from both ends of the legs.  



Portable Laptop Stand Kreig Dreier 

11 

 

Figure 9- Stand Pieces (Disassembled) (Appendix I) 
The legs and stand pieces were then cut using a pipe cutter and the legs braces were cut using a 

vertical ban saw.  From here the stand piece was marked every 2 inches and a drill press was used to 

drill holes for the pin.  The tripod was then bead 

blasted for appearance and reassembled.  The arm 

sections of the stand materials were cut to length 

using a vertical ban saw. The aluminum arm was 

then turned to size using a lathe and grooves were 

made on the end to act as a warning for the 

maximum extension point.  The stainless steel dowel 

was also turned to size using the lathe and then cut 

to length using a vertical ban saw. To complete the 

arm the dowel was then Tig welded to the stainless 

arm and a hole was drilled in the side and threaded 

for the thumbscrew. The sleeve for the back of the 

laptop table was cut to length and the holes were drilled using a drill press.  The holes for the thumb 

screws and screws to attach the laptop table were then threaded.  

The next step was to build the table and box.  The pieces were first cut to length from a 5’x 5’ x.25” 

piece of wood and then planed. 

 

 

  

Figure 10- (Top) Stand Piece, (Middle) Re-
assembled Stand, (Bottom) Finished 

Aluminum Arm (Appendix I) 
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Figure 11- (Top) Table Pieces, (Bottom) Finished Table (Appendix I) 
  The pieces for the table were glued together, clamped and left to dry overnight.  Once dry the edges 

were filleted using a router and holes were drilled to match up with those in the sleeve.  The pieces 

for the box were dovetailed using a jig and then assembled and glued together as well.  After drying, 

the edges were filleted using a router and the hinges and door were attached and a knob was attached 

to the door. 
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Figure 12- (Top) Box Pieces, (Bottom) Finished Box (Appendix I) 
  Next the slot for the sleeve of the table was cut out of the box and arm using an end mill. The box 

and table were then stained and left to dry.  For the final assembly the stainless arm was coated in 

epoxy and inserted into the box and a magnet was attached to the end to act as the closure for the box 

door. 
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TESTING AND PROOF OF DESIGN 
 
Testing for the PLS consisted of meeting the proof of design agreement that was drafted and agreed 

upon by my advisor, Laura Caldwell and I. The Proof of Design agreement can be seen in table 6. 

 

 Requirements Objectives 
1 

Stability 

The stand will support a minimum of 25lb of weight when 
arm is fully extended and withstand 5lbs of horizontal 

force. 
2 Low Cost Prototype cost will be kept below $300.00 
3 

Ability to Secure Laptop 
The clamps will be able to withstand twice the weight of 

the heaviest laptop on the market 
4 

Durability 
The stand will be made of non-rusting materials and 

hardened where possible to reduce wear. 
5 

Lightweight 
The material used will allow for a frame that will meet 

specs with a weight of less than 20lbs. 
6 

Comfort  
The table will be padded on the front edge to provide wrist 

support using an existing ergonomic support. 
7 

Range of Adjustment 
The stand will be able to adjust 360 degrees in the z 

direction and 180 in the y direction 
8 

Ease/Speed of Adjustment  

The joints will consist of auto locking, push button joints 
allowing for one touch locking and unlocking and 

screwable clamps  
9 

Portability 
The stand will fit collapsed into a 2ft x 1ft x .5ft bag and be 

under 20lb in weight 
10 Safety The apparatus will not have sharp edges or pinch points. 
11 

Good ventilation 

The table will prevent overheating by means of venting 
built into the table to prevent obstruction of the laptops 

fan/s  
12 Cord Consolidation The table will have an built in area to consolidate cords 
13 

Large Workspace 
The table will be larger than a 17in. laptop with an area to 

sit a mouse. 
14 Compact Storage The stand will collapse to fit into a 2 x 1 x .5 ft area 
15 

Storage of Accessories 

The stand will have an area to consolidate cords  and 
multiple devices such as a mouse and headphones built 

into the table 
16 Appearance The stand exterior will be void of rough surfaces/edges 

Table 6- Proof Of Design 
 
In order to ‘test’ the PLS the objectives above were used.  For stability the stand was tested in the 

worst case with the arm fully extended as well as the stand with the weight of a 17 in laptop and the 

weight of the table and arms, roughly 26-27 lbs.  The stand was a little wobbly but did not tip over 

when pressure was applied horizontally. The cost of the stand came in far below the $300 mark and in 
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order to test the ability to secure a laptop, my 12 lb 17 in laptop was strapped to the table and then 

held upside down and shaken repeatedly without coming loose. Durability was met as well, as there 

were no rust able materials used to build the PLS and weight also passed with the total weight coming 

in at 18.5lbs.  The comfort requirement was met with the laptop itself as your wrists will be supported 

by the laptop which is designed ergonomically from the manufacturer and as for the range of 

adjustment, the PLS allows for 360 degrees of motion in both the y and z direction and all 

adjustments are made using thumbscrews in order to allow for speedy and easy adjustments.  The 

stand collapses to a 20”x12”x3.5” box meeting both the requirement for portability and compact 

storage and all edges were rounded and the stand was bead blasted to meet the requirements for both 

safety and appearance.  Ventilation is not an issue, as all sides of the laptop except for the bottom are 

exposed to air to allow sufficient cooling as well as to direct heat away from the legs and with the 

large additional table for counterbalance there is plenty of workspace as well as storage for 

accessories and cord consolidation. 

 
MAJOR DEADLINES 
 
PROPOSED 
 
The objectives of this project are listed in a detailed schedule.  The proposed schedule can be viewed 

in Appendix G: Schedule.  The table below states the important deadlines that were vital to the on 

time completion of the Portable Laptop Stand. 

Table 7- Major Deadlines (Proposed) 
Objectives Completion 

Dates 
Proof of Design Agreement 1/16/08 

Design Freeze 2/15/08 
Design Presentation 3/03/08 
Design Report Due 3/14/08 

Show Proof of Design 5/01/08 
Tech Expo 5/22/08 

Oral Presentation 6/02/08 
Project Report Due 6/03/08 
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ACTUAL 
 
The proposed schedule was adjusted due to multiple changes in the concept design. In addition, detail 

design took longer than originally proposed and had to be adjusted. The revised schedule can be 

viewed in Appendix G: Schedule.  The table below states the revised version of the important 

deadlines that are vital to the on time completion of the Portable Laptop Stand. 

 
Table 8-Major Deadlines (Actual) 

Objectives Completion 
Dates 

Proof of Design Agreement 1/23/08 
Design Freeze 2/27/08 

Design Presentation 3/04/08 
Design Report Due 3/19/08 

Show Proof of Design 5/01/08 
Tech Expo 5/22/08 

Oral Presentation 5/28/08 
Project Report Due 6/08/08 

BUDGET 
 
PROPOSED 
 
The initial budget was determined through determining the cost of every part that was necessary to 

construct the Portable Laptop Stand.  The materials to build the stands major components come to a 

total of $300.00 including a buffer for misc. materials.  This estimate was based on the purchasing of 

the components from McMaster Carr (4). The projected bill of materials can be viewed in Appendix 

H: Budget. 

ACTUAL 
 
The actual cost for the Portable Laptop Stand was somewhat different from the initially proposed 

budget. Primarily this was due to the changes in the initial design such as the removal of the power 

strip and locking mechanisms.  In addition, donated materials such as the tripod brought down costs 

even further.  The rest of the materials needed to build the stand came to a total of $199.06.  The 

breakdown of the budgets as well as all receipts can be viewed in Appendix H: Budget.  This cost can 

be brought down even further as ordering requirements forced the purchasing of excess materials. 
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With proper planning the total cost could easily drop under $100.00. 

 
CONCLUSIONS/RECOMMENDATIONS 
 
The laptop stands in today’s market lack the features most wanted by today’s consumer.  Current 

stands and tables may have a few of these features but not one encompasses them all.  With the PLS 

the consumer will no longer have to make sacrifices as it possesses every feature wanted by today’s 

laptop owner. In order to improve upon its current design some conclusions have been made. While 

the stand meets all of the requirements there is a bit too much wobble in the stand itself. This is 

primarily due to the wall thickness and wide tolerances which were necessary due to constraints on 

the building materials available.  In order to resolve this issue I would recommend that tighter 

tolerances be held while machining in order to ensure a tighter fit.  In addition, the stand pieces could 

be custom ordered in order to increase wall thickness as well as hold tighter tolerances.  Lastly I 

would recommend that the extendable stand piece be changed from a hollow tubing to round stock in 

order to provide further stability. 
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APPENDIX A– RESEARCH 
 
CLOSEST MET PROJECTS 
ADJUSTABLE WALL MOUNTED TELEVISION STAND  CATALANO, JOHN V. =RESV  CAS 
Reference -- MET 1993 -- LIB USE ONLY 
AN ADJUSTABLE WORKSTATION COMPUTER DESK FOR PEOPLE WITH DISABILITIES 
 O'NEILL, ROBERT =RESV  CAS Reference -- MET 2003 -- LIB USE ONLY 
PORTABLE DESKTOP COMPUTER WORKSTAND  NICOL, TRENT C. =RESV  CAS Reference 
-- MET 1999 -- LIB USE ONLY 
 
CURRENT PRODUCTS 
Ergotron LX Notebook Arm  

 
http://www.ergodirect.com/product_info.php?products_id=14347 
 

Comments: 
Pros: 
Has good adjustability, 
ventilation, stability, easy to 
adjust, and light weight 
 
Cons: 
Must be mounted, laptop not 
secured, not rotatable, no extra 
workspace 

Features: 

Patented CF™ motion technology produces smooth adjustment. 

Effortlessly lift a notebook’s screen to eye level; position it for maximum comfort. 

Free up your desktop to increase workspace. 

Create a productive dual-display configuration, or eliminate the need for an additional screen. 

Works with standard notebooks and convertible tablet computers. 

13" height range meets the ergonomic needs of more than nine out of ten adults. 

Cable management routes cables under the arm. 

Also Includes: Velcro kit, non-slip pad and clips to hold notebook in place  

Compatible with most notebooks, with or without dock  

Open-sided mounting plate allows any notebook dimension  

http://uclid.uc.edu/search/pocas/pocas/1,8,11,B/frameset~2224301&FF=pocas+senior+designs+mechanical+engineering+technology&2,,3�
http://uclid.uc.edu/search/pocas/pocas/1,8,11,B/frameset~3743853&FF=pocas+senior+designs+mechanical+engineering+technology&3,,3�
http://uclid.uc.edu/search/pocas/pocas/1,8,11,B/frameset~3078523&FF=pocas+senior+designs+mechanical+engineering+technology&3,,3�
http://www.ergodirect.com/product_info.php?products_id=14347�
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Weight Capacity: 2.5 to 12 lbs (1.14 to 5.45 kg)  

Mounting Options: Desk Clamp attaches to surface edge 1/2" to 1-7/8" (13 to 47 mm) thick; 
Grommet Mount attaches through surface holes 5/16" to 2" (8 to 51 mm) wide and up to 2-1/2" (63 
mm) thick  

Shipping Dimensions: 18" x 10.5" x 6.5" (462 x 262 x 159 mm)  

Shipping Weight: 15 lbs (6.8 kg)  

Price: $149.99 
   

 

 

Aviator Laptop Stand 

 
http://www.keynamics.com/ 

Comments: 
Pros: 
Has good, ventilation, stability, easy to 
adjust, light weight, low cost, portable 
 
Cons: 
Not very adjustable, laptop not 
secured, not rotatable, no extra 
workspace,  must have surface to sit it 
on. 

Features:  
Positive Ergonomic & Health Benefits for Airline Passengers 
Neutral Postures - Straight Wrists - Open Seating 
Open Elbows - Open Trunk - Balanced Head & Neck 
Supported Back 
Price: $19.99 
 
  

http://www.keynamics.com/�
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http://www.lapgenie.com/index.html 

Comments: 
Pros: 
Has good, ventilation, stability, easy to adjust, 
light weight, low cost, portable 
 
Cons: 

Not very adjustable, laptop not secured, not 
rotatable, no extra workspace, no cord 
consolidation 

The LapGenie is a revolutionary portable lap desk that puts an end to sore wrists and a stiff neck that 
prolonged laptop use can cause, therefore vastly improving your comfort while using it. Amazingly 
light, yet strong, the LapGenie helps the poor ergonomics of laptop computers by allowing users to 
infinitely adjust the height and angle of their laptops. 

Features: 

• Great device for the physically challenged 
• Adjustable height and angle 
• Self supporting lap desk 
• Briefcase portable  
• Colorful options! 
• Completely guaranteed!  

 
  

http://www.lapgenie.com/index.html�
http://www.lapgenie.com/lapgeniefeatures.html#materials�
http://www.lapgenie.com/ergonomics.html�
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LapDawg™ X4 
     

 

 
www.LapDawg.com 

Comments: 
Pros: 
Has good, ventilation, stability, easy to adjust, 
light weight, low cost, portable, large range of 
adjustability 
 
Cons: 
Laptop not secured, not rotatable, no extra 
workspace, no cord consolidation 

- Push button and auto-locks into place.  
- Adjustable to any angle.  
- Sleek, solid, futuristic design.  
- 5.29 lbs, handy carrying case included.  
Features: 
Cool to the touch. This laptop stand is LIGHT, sturdy, and beautiful to look at. 
Auto-locking Push Button Joints. This makes it a snatch to tweak to your favorite angles or 
transform to a table mode. 
Made from Anodized Aluminum. Anodizing is an electrochemical process that hardens the 
aluminum, making it tougher and harder than the original aluminum itself! 
Swiss Army Of Tables / Trays. Multi functional, easily adjustable table tray. 
Comes with a carrying box with handle. Very handy box when transporting it around town. 
Holds 25 lbs worth of weight easily.  
What does it do? 
The X4 model, can easily change its shape to suit a wide variety of functions such as a laptop holder, 
breakfast table, study table, bed desk, or as a lap desk. It’s designed so that whenever you need a 
holder or a small table tray it will easily adjust and lock into place, quick and efficiently.  
How can it do that? 
By it’s unique 3 legged, push button, auto-locking joints. Just hold the button on the joints, change 
the position, and release the button to lock it in place. 
 
 

http://www.lapdawg.com/�
http://www.lapdawg.com/functions/breakfast-tray.htm�
http://www.lapdawg.com/functions/tv-tray.htm�
http://www.lapdawg.com/functions/book-holder.htm�
http://www.lapdawg.com/functions/lap-desk.htm�
http://www.lapdawg.com/gallery/laptop-stand/pages/laptop-stand-high-4.htm�
http://www.lapdawg.com/images/manual-clip.jp�
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APPENDIX B- CUSTOMER SURVEY 
 

 
 
 
 
 
 
 
 
 
 

        1 = low importance         5 = high importance

1 Safety 1 2 3 4 5 N/A Avg.
(0) (4) (10) (6) (10) (0) (3.73)

2 Durability 1 2 3 4 5 N/A
(0) (0) (3) (17) (10) (0) (4.23)

3 Stability 1 2 3 4 5 N/A
(0) (0) (0) (9) (21) (0) (4.7)

4 Ease/Speed of Adjustment 1 2 3 4 5 N/A
(0) (0) (11) (12) (7) (0) (3.87)

5 Portability 1 2 3 4 5 N/A
(0) (2) (8) (12) (8) (0) (3.87)

6 Range of Adjustment 1 2 3 4 5 N/A
(0) (4) (2) (21) (3) (0) (3.77)

7 Low Cost 1 2 3 4 5 N/A
(0) (0) (4) (8) (18) (0) (4.47)

8 Appearance 1 2 3 4 5 N/A
(5) (14) (11) (0) (0) (0) (2.2)

9 Lightweight 1 2 3 4 5 N/A
(0) (0) (5) (16) (9) (0) (4.13)

10 Comfort 1 2 3 4 5 N/A
(0) (1) (11) (7) (11) (0) (3.93)

11 Good ventilation 1 2 3 4 5 N/A
(2) (7) (6) (8) (7) (0) (3.37)

12 Compact Storage 1 2 3 4 5 N/A
(3) (12) (6) (4) (5) (0) (2.87)

13 Storage of Accessories 1 2 3 4 5 N/A
(2) (13) (7) (5) (3) (0) (2.8)

14 Cord Consolidation 1 2 3 4 5 N/A
(2) (10) (8) (7) (3) (0) (2.97)

15 Large Workspace 1 2 3 4 5 N/A
(4) (7) (9) (8) (2) (0) (2.9)

16 Ability to Secure Laptop 1 2 3 4 5 N/A
(0) (3) (3) (8) (16) (0) (4.23)

Table Style Laptop Stand

What is important to you for the design of a new table style laptop stand? Please circle the 

Thank you for your time.

appropriate answer.                                                            

                  I am a senior at the University of Cincinnati studying Mechanical Engineering Technology. This survey is 
to help in the design of a table style laptop stand for my senior design project.  Please take a few minutes to 
answer the following questions to help me better the design. 

Customer Survey
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APPENDIX C- QFD MATRIX 
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Safety 9 3 3 3.73 1.2 4.48 0.06
Durability 9 3 4.23 1.2 5.08 0.07
Stability 9 9 9 4.70 1.2 5.64 0.08
Ease/Speed of Adjustment 3 9 9 3.87 1.5 5.80 0.08
Portability 3 3 3.87 1.2 4.64 0.06
Range of Adjustment 9 9 3.77 1.5 5.65 0.08
Appearance 9 2.20 1 2.20 0.03
Weight 9 4.13 1.2 4.96 0.07
Comfort 3 9 3.93 1.5 5.90 0.08
Good Ventilation 9 3.37 1 3.37 0.05
Compact Storage 9 1 3 2.87 1.2 3.44 0.05
Storage of Accessories 9 2.80 1 2.80 0.04
Cord Consolidation 9 2.97 1 2.97 0.04
Large workspace 3 9 2.90 1 2.90 0.04
Ability to Secure Laptop 9 4.23 1.5 6.35 0.09
Cost 9 4.47 1.5 6.70 0.09
Abs. importance 1.94 1.15 2.92 0.95 2.55 1.41 0.97 0.70 0.83 13.41 72.87 1
Rel. importance 0.14 0.09 0.22 0.07 0.19 0.11 0.07 0.05 0.06 1



 

Appendix D1 

APPENDIX D- DESIGN ALTERNATIVES AND SELECTION 
   
 
 
 
 

  



 

Appendix D2 

 
 
 
 
 
 
 
 
 

 



 

Appendix D3 

 
 
 



 

Appendix D4 

FINAL DESIGN 

 

Collapsed Stand  
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APPENDIX E- DRAWINGS  
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APPENDIX F- LOADING CONDITIONS AND DESIGN ANALYSIS  
 

 

Using the approximate weights of the materials, a 
tipover calculation for the worst case scenario was 
done. 
Table side: (2.93lb +10lb) 18in away from center 
Mouse side:  7.64lb    12in away from center 
Stand: .81lb 
Height = 36in 
Center distance 18.11in 
By taking the moment about point A we get: 
 (7.64*30.11)+(.81*18.11)-(12.93*-.11)-(P*36)=0 
Solving for P 
P=290.14in lb/36in 
P= 8.06lb 
 
To calculate the force on the legs by the tables, the 
moment about C is taken : 
(7.64*12)-(18*12.93)=-141.06 in lb  
 
The  outer radius of the stand is .375in=c 
 Using the equations below: 
      σ =Mc/I          σ =P/A        I =.25πr4 
σ = ((-141.06 * .375) / (.25 * 3.14 * .3754)) + 
((12.93 + .81 + 7.64) / (3.14 * .3752) 
 
we get a total stress of  -
52.8975/.0155236816+21.38/.4415625=3407.5357
+ 48.41897=3455.9547 in lb 
 
Using the total yield strength of aluminum the stand 
is found to have a FOS of 6. 
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APPENDIX G- PROJECT SCHEDULE 

 

Proposed 

Actual

Week 1 2 3 4 5 6 7 8 9 10 Exam
Spring 
Break

1 2 3 4 5 6 7 8 9 10 Exam

Tasks 1/
7-

1/
11

1/
14

-1
/1

8

1/
21

-1
/2

5

1/
28

-2
/0

1

2/
04

-2
/0

8

2/
11

-2
/1

5

2/
18

-2
/2

2

2/
25

-2
/2

9

3/
03

-3
/0

7

3/
10

-3
/1

4

3/
17

-3
/2

1

3/
22

-3
/3

0

3/
31

-4
/0

4

4/
7-

4/
11

4/
14

-4
/1

8

4/
21

-4
/2

5

4/
28

-5
/0

2

5/
05

-5
/0

9

5/
12

-5
/1

6

5/
19

-5
/2

3

5/
26

-5
/3

0

6/
02

-6
/0

6

6/
9-

6/
13

Proof  of Design 
Agreement M (1/16) 

Concept Design

Concept Descision

Detail Design:
Frame

Locking mechanisms

Table

Design Freeze M (2/15)

Design Presentation M (3/03)

Design Report Due M (3/14)

Part Procurement 

Fabrication

Assembly

Adjustments

Testing

Show Proof of Design M (5/01)

Tech Expo M (5/22)

Oral Presentation M (6/02)

Project Report Due M (6/09)

Winter Quarter

Table Style Laptop Stand
Project Schedule

Spring Quarter
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APPENDIX H- BUDGET FOR PORTABLE LAPTOP STAND 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Materials, Components, or Labor Proposed Amount Final 
Amount 

Misc. cords (Power, Ethernet, etc) $30  $0  

Frame $100  $89.75  

          McMASTER-CARR   $89.75  

Locking Mechanisms $40  $0  

Hinges/Handles $20  $20  

          ROCKLER   $20.00  

Table surface $20  $29.04  

          Frank Paxton Lumber Company   $29.04  

Misc. services/Parts $90  $60  

          Home Depot   $10.51  

          Hancock Fabrics   $4.76  

          Woodshop Materials   $5.00  

          Woodshop Assistance   $40.00  

Total $300.00  $199.06  



 

Appendix H2 



 

Appendix H3 



 

Appendix H4 

 



 

Appendix H5 

 
 



 

Appendix I1 

APPENDIX I- FABRICATION AND ASSEMBLY 
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