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ABSTRACT 
 
 This report describes the process of designing/constructing an electric guitar accessory 
case.  Preliminary research was conducted on existing products on the market for guitarists.  
Several different desirable features of accessory cases were determined from this research 
and applied to the design of the new case.  An improvement made to the design of these 
cases is the ability to secure effects pedals.  The new case will also incorporate a portable 
music stand and a guitar stand.  The addition of these components better utilizes the function 
of the case. 
 Due to the specific customers that this product deals with, a survey was given to 
guitarists.  From the survey, the most important customer requirements were access to pedals 
while playing, low cost, and fewer trips to load/unload equipment.  From these requirements, 
engineering characteristics were applied to meet the demand. 
 In order to maintain a timeframe for various tasks, a schedule detailing the research, 
design, and construction of the project was constructed.  Winter quarter is focused on the 
design of the product.  Spring quarter is focused on the construction and testing of the new 
product.  A preliminary budget is provided and has a 20% allowance for error. 

The design of the accessory case incorporates a music stand, guitar stand, and a 
pedalboard into a handheld compact case.  This design was analyzed using a Finite Element 
Analysis, Euler Analysis, and Impact Analysis.  The majority of the project was constructed 
out of cherry oak and walnut.  The steel components are composed of AISI 1020 steel.  After 
construction of the project, testing was performed to chart the improvements of the new 
product. 

 The project was not without flaws.  A detailed section in the report describes 
recommendations should the project be constructed again in the future.  Despite the flaws, 
the project works as designed and is an improvement on the existing products on the market. 
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INTRODUCTION 
 A typical electric guitarist uses many accessories while playing.  The most basic 
accessories are effects pedals, a guitar stand, and a music stand.  Effects pedals are pedals 
that a guitarist can tap that change the tone of their guitar.  On each pedal, there are usually at 
least two dials to adjust the tonal quality of the pedal.  Many trips from the home to the car 
and from the car to the stage are needed to transfer the equipment.  If the effects pedals are 
not secured properly during relocation, the levels are often disturbed.  This increases setup 
time because the guitarist must go through all the pedals adjusting them to the correct level 
again.  A typical number of effects pedals for a guitarist is five.   
 The pedals, guitar stand, and portable music stand can be packed in an all purpose bag.  
This method of transport often disturbs the levels on the effects pedals,, and the guitar and 
music stand can damage the pedals from load shifting.  When collapsible music stands that 
are small enough to fit in a relatively small bag are put together, they are very flimsy and are 
easily knocked over on stage.  If a compact lightweight case could be made that would secure 
effects pedals, open up into a guitar stand, and break down into a portable music stand, setup 
time would be reduced.  Also, less storage space in a vehicle would be required and fewer 
trips back and forth from one’s home to car and car to stage would be required.  
 Current products that are on the market for cases do not exhibit adaptability for other 
types of pedals.  Figure 1 shows a case that is dedicated to one brand of pedal. 

Figure 1 - Secured Pedals   [3] 
 
This case offers exceptional support for pedals during transport, but lacks adaptability to 
other brands of pedals.  Products like this offer little diversity to consumers. 
 Cases on the market that exhibit adaptability to other brands of pedals do exist.  Such an 
example is shown below in Figure 2.  This case gives excellent diversity in securing different 
types of pedals, but does not securely hold the pedals in place when the case is folded up and 
transported to its next location. 
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Figure 2 - Adaptable Pedalcase    [1] 

 
 Some case manufacturers have realized the potential in multi-function cases.  Shown 
below in Figure 3 is an example of a case that utilizes its top as a guitar stand. 

       [2] 
Figure 3 - Guitar Stand Case Top 

 
This case also offers a removable pedalboard, something not seen in the previous two figures, 
but still pieces of the case are not being utilized to their full potential. 
 A portable music stand is an excellent accessory for any guitarist to have.  They provide 
easy portability due to their compact and lightweight design.  Figure 4 is of a very popular 
style of a portable music stand.  While this music stand offers excellent portability, it lacks in 
stability.   
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         [4] 

Figure 4 - Portable Music Stand 
 
When performing or practicing, it’s important to have a reliable music stand that you know is 
going to keep your music in front of you.  Due to their use of lightweight material for easier 
portability, this has left the stand susceptible to being easily knocked over.  This design could 
be greatly improved if the footprint of the stand were larger. 
 Each product has its positives and negatives.  The problem is that there are parts of a 
case that are not being utilized.  These unutilized parts are being carried back and forth 
weekend after weekend.  If every piece of a case has a function, then unnecessary trips and 
setup time will be reduced. 
 
 
CUSTOMER FEEDBACK 
 A survey was conducted outside of a guitar shop in order to determine the needs of the 
customers.  There were 34 surveys filled out and the results are listed below in Figure 5. 

 

Survey Results
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Figure 5 -Guitar Player Survey Results 
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Each one of the 34 surveys were completed by guitarists ranging from beginner to 
experienced.  Due to the specific consumer for which this new product will be marketed , it 
was important to get customer requirements from potential customers.  A few of the 
important product features that were determined by the survey are access to pedals while 
playing, low cost, fewer trips from home to vehicle and from vehicle to stage, and pedal case 
stability. 
 The results from the survey were used in a Quality Function Deployment (QFD, 
Appendix C).  The QFD is used to show strength of the relationship between a customer 
requirement and how the requirements are going to be satisfied.  The customer requirements 
entered into the QFD were derived from the desirable features found in the survey.  Listed in 
Table 1 are the customer requirements and how the new product will address the 
requirements.   
 

Table 1 - Proof of 
Design

Customer Requirements What How

Access to pedals while playing
The project will have no obstruction that would 
prohibit access to the effects pedals with the operator's 
feet during product's intended use.

The project will have a removable 
pedalboard that when removed will give 
the player unobstructed access to the 
effects pedals.

Stationary pedal position

The project will have a method to ensure that the 
effects pedals do not deviate from placed position 
when a horizontal force along of 3lbs along the width 
of the pedalboard is applied to the effects pedals.

A boss will be built into the pedalboard 
to prevent effects pedal movement.  
Also, the intended effects pedal location 
on the pedalboard will have high friction 
material.

Music stand directly in front of player
The project will have a music stand that is oriented so 
that music to be read by the player is easily viewed 
without obstruction. 

The music stand top will be able to 
rotate 360° to ensure that the player has 
an unobstructed view of the items on the 
music stand.

Fewer trips from home to vehicle, vehicle 
to stage

The project will be able to be carried with one hand. The case, when fully assembled in 
transport mode, will have a handle.

Lightweight
The weight of the fully assembled case plus the 
intended contents of said case will weigh less than 
45lbs.

N/A

Compactness The project, when assembled into transport mode, will 
have overall dimensions less than     3’x 4’x 1’.

N/A

Pedalboard stability
The project will have a pedalboard with a high friction 
base to prevent horizontal movement when a 
horizontal force of 5lb is applied from any direction.

The underside of the pedalboard will 
have high friction material.

Music stand stability

The project will have a music stand that will remain in 
a vertical orientation after a horizontal force of 10lbs 
from any direction is applied to the top of the music 
stand shaft at a maximum extended height.

The footprint of the stand will be 
dimensioned to prevent the music stand 
from tipping over when said force is 
applied.

Guitar stand stability The project will have a guitar stand that supports a 
guitar weighing 20 lbs.

The case frame will hinge into a guitar 
stand with a guitar support member 
spanning between the two halves of the 
frame.

Cost The project will cost less than $155.00. N/A  
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ALTERNATIVE DESIGN CONCEPTS 
 Due to the nature of the problem that this project is addressing, it is nearly impossible to 
encompass a music stand, guitar stand, and pedalboard into three different configurations.  
This is so because each component has many forms that they can take.  The most demanding 
and complex component is the guitar stand, because of it’s complexity it has been chosen to 
be subjugated to a weighted decision matrix.  The other components can be adapted to fit the 
winning design of the guitar stand.  Listed below in Table 2 is a weighted decision matrix. 
 

Table 2 - Weighted Decision Matrix 

  
 
 The first concept is called the butterfly.  This is a simple single-hinge design with two 
halves.  This design exhibits an easy-to-use design, and is easy to manufacture.  A downside 
is that it is not as compact as the other concepts.  The second concept is called the platform.  
This concept is used by laying half of the case on its back and supporting the guitar with a 
configuration of piping.  This concept had the best aesthetics of the three but would create 
too much interference with other components, and if it broke, it would be hard to fix.  The 
third and final concept is the tilt.  This concept uses two hinged legs in the back that open up 
to support the guitar.  This concept is similar to a painter’s easel.  This concept would be the 
easiest to manufacture but would not be as easy to use as the butterfly stand.  Through the 
use of the weighted decision matrix, it was decided that the guitar stand would take the shape 
of the butterfly configuration.  The butterfly configuration is enclosed by a red square and it’s 
total score is shown by the red oval. 
 
 
 
 
 
 

Design Criterion Weight Units Mag Score Rating Mag Score Rating Mag Score Rating
Aesthetics 0.04 Poor 5 0.2 Good 7 0.28 Good 6 0.24
Ease of use 0.24 Excellent 8 1.92 Good 6 1.44 Poor 5 1.2

Durability 0.12 Good 7 0.84 Good 5 0.6 Good 5 0.6
Repairability 0.12 Good 6 0.72 Poor 4 0.48 Good 6 0.72

Manufacturability 0.08 Good 7 0.56 Poor 3 0.24 Excellent 8 0.64
Component Interference 0.2 Good 6 1.2 Poor 2 0.4 Excellent 7 1.4

Weight 0.12 lbs 10 5 0.6 6 7 0.84 6 7 0.84
Compactness 0.08 in^3 500 5 0.4 400 5 0.4 300 8 0.64

6.44 4.68 6.28

Butterfly Platform Tilt
Design Criterion Weight Units Mag Score Rating Mag Score Rating Mag Score Rating

Aesthetics 0.04 Poor 5 0.2 Good 7 0.28 Good 6 0.24
Ease of use 0.24 Excellent 8 1.92 Good 6 1.44 Poor 5 1.2

Durability 0.12 Good 7 0.84 Good 5 0.6 Good 5 0.6
Repairability 0.12 Good 6 0.72 Poor 4 0.48 Good 6 0.72

Manufacturability 0.08 Good 7 0.56 Poor 3 0.24 Excellent 8 0.64
Component Interference 0.2 Good 6 1.2 Poor 2 0.4 Excellent 7 1.4

Weight 0.12 lbs 10 5 0.6 6 7 0.84 6 7 0.84
Compactness 0.08 in^3 500 5 0.4 400 5 0.4 300 8 0.64

6.44 4.68 6.28

Butterfly Platform Tilt
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DESIGN 
 In response to the customer requirements, a new product was designed to fulfill the 
needs of the customer.  A new case was designed to utilize every component of a typical 
case.  In order to utilize all components of a briefcase style case, the following features were 
incorporated into a new product: 

• Music stand shaft attaches directly to pedal board 
• Quick connect/disconnect music stand components 
• Adjustable height for music stand 
• Tilting music stand 
• High friction pedal board (top and bottom) 
• High friction base for guitar stand 
• Lightweight for easy transport 
• Removable pedalboard 
• Air spring for auto-opening 
• Automatic lock out guitar stand 

 The basic geometry of this new case is similar to a briefcase.  Figure 6, shown below, is 
the case fully assembled into transport mode loaded with five effects pedal. 

          
Figure 6 - Accessory Case Fully Assembled 

 
 To begin assembling the case into its playing mode, the user unlocks the two latches 
shown on the front.  When the latches are unlocked, the 2” stroke air spring mounted on the 
interior of the case exerts a 20 lb force resulting in an auto-opening case.  This feature is 
shown in Figure 7. 

 
Figure 7 - Air Spring Auto-Opening Case 
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When the case is opened, the guitar stand cross member is simultaneously locked into its 
support position.  Figure 7 illustrates the halfway open point, 1” into the 2” stroke.  Figure 8, 
shown below, illustrates the case in its fully open position. 

 
Figure 8 - Fully Open 

 
At this point, the user will remove the music stand top from the case revealing the 
components for the quick connect/disconnect music stand shaft as seen in Figure 9. 

Figure 9 - Standtop Removal 
When the music stand top is removed from the assembly, this frees up access to the 
removable pedalboard.  The removable pedalboard gives the user unrestricted access to the 
effects pedals.  Located on the pedalboard is a high friction material that inhibits pedal 
movement from placed position.  This same material is also on the underside of the 
pedalboard, to ensure that the pedalboard itself has minimal movement from placed position.  
The pedalboard, which also serves as the bottom of the briefcase, is shown being removed 
from the assembly in Figure 10. 
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Figure 10 - Removable Pedalboard 
 
After the shafts are connected and the music stand top is connected to the shafts, the 
assembly looks like what is shown in Figure 11.  The music stand shaft is capable of rotating 
180° and tilting 175°.  The height can be adjusted infinitely between the range of 30”(Figure 
12) – 50”(Figure 11).  This allows for limitless adjustment giving the music stand 
exceptional adaptability to different heights and sheet music positions. 
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                   Figure 11 - Maximum Height 
                    Figure 12 - Minimum Height 
 The removable pedalboard has given unrestricted access to the pedals while playing and 
the raised section behind the pedals further ensures that they will not move during operation. 
 The remaining portion of the case, when stood on end, is what Figure 13 depicts.  This 
portion of the case is utilized as the guitar stand.  This guitar stand is capable of supporting a 
guitar weighing more than 100 lbs, nearly 6x the average weight of an electric guitar.  Figure 
14 shows the guitar placed in the stand. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 13 - Guitar Stand   Figure 14 - Guitar Stand (Front) 
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DESIGN ANALYSIS 
 A Finite Element Analysis (FEA) was performed on the frame to see what the stresses 
would be on the frame from the gas spring.  When the case is closed, there is a constant 15 lb 
force applied on the upper portion of the frame.  From the analysis, it was found that there 
was a force of 7.7 psi on the frame.  This yields a Factor of Safety (FOS) of 16.  Figure 15 
shows the screenshot of the analysis. 

Figure 15 - FEA of Gas Spring on Case 
 
An FEA was also performed on the guitar support cross member.  This showed that the 
maximum stress on the cross member from the weight of a 15 lb guitar would be 71.3 psi 
with a FOS of 71.  The FOS shows that this cross-member will fail of a load of 1065 lbs were 
applied.   Figure 16 is a screenshot of that analysis. 

Figure 16 - FEA of Guitar Support Cross Member 
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The deformation scale on Figure 17 is 3700x.  This FEA showed that the AISI 1020 cross 
member will be strong enough to support a 15 lb guitar. 
 A Euler analysis was performed on the music stand shaft.  The analysis showed that the 
music stand shaft would be able to support a load of 3809 lbs.  Because the music stand will 
normally be supporting approximately 5 lbs, this yielded a FOS of 761.8.  The values from 
the Euler analysis are shown below in Table 3. 

Table 3 - Euler Analysis Values 
Column's Effective Length 31.2 in
Moment of Inertia .0125 in^4
Cross Sectional Area .245 in^2
Radius of Gyration 0.226
Slenderness Ratio 138
Modulus of Elasticity 30,000,000 psi
Yield Strength 48,000 psi
Transition Slenderness Ratio 111
Critical Buckling Load 3809 lbs  

 
An impact analysis was performed on the music stand top to see what the impact force would 
be on the music stand if it were to tip over.  Table 4 shows the values from that analysis. 

Table 4 - Impact Force on Music Stand Tipping Over 
Mass of Music Stand .991 slugs
Height of Drop 4.5 ft
Time for Given Height .28 sec
Impact Velocity 9.0 ft/sec
Kinetic Energy 40.14 lb*ft
Deformation .0104 ft
Impact Force 3859 lbs  

 
 
CONSTRUCTION 
 The construction of the electric guitar accessory case began with the steel components.  
All of the steel components were made from AISI 1020 steel.  Figure 17 is a picture of all the 
steel components after painting. 

 
Figure 17 - Steel Components 
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The upper portion of the picture shows the three components for the music stand shaft.  The 
largest diameter pipe in the top of the picture is the section of the music stand shaft that 
height adjustments are made with.  There are holes drilled into it for the placement of a pin.  
The hole location of the pin decides the height of the music stand. 
 Just below the music stand shaft is the music stand pivot and mating bracket.  The pivot 
mounts directly to the mating pivot and allows for quick connection to the music stand.  This 
setup also gives the user the ability to tilt the position of the music stand. 
 The angled piece on the far right of the picture is the guitar stand support cross member.  
This spans the length of the open frame when placed on end.  When the user needs to set 
their guitar down, they simply place the base of the guitar into the piece of angle welded to 
the top of the box tubing and rests the neck on the upper portion of the frame.  This was 
shown previously in Figure 14. 
 The construction of the wood components began with the frame.  The frame was the 
most important part of the case, because all other components would be built off of it.  
Dovetail joints were chosen for the frame because of their exceptional strength and improved 
aesthetics.  A finished dovetail joint is shown in Figure 18. 

 
Figure 18 - Dovetail Joint 

 
 The joints on the upper and lower portion of the frame are held together only by wood 
glue and the geometry of the interlocking dovetail joints.  A homemade squaring jig was to 
be made to ensure that the joints cured at 90°.  Figure 19 is a picture of the jig. 
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Figure 19 - Squaring Jig 

 
The jig consists of four lengths of 2x4’s with a 90° piece cut out of them.  The cut piece was 
placed on the inside of the frame and the remaining piece was placed on the outside.  Four C-
claps were used to hold the 2x4’s in place.  The jig worked excellently and two of the corners 
were only 2° off 90°.  This jig ensured a good foundation for the rest of the components. 
 After the skeleton of the frame was complete, the internal portions of the case needed to 
be constructed.  The top face of the case was next to be made.  This closes onto the music 
stand top.  Figure 20 shows the finished upper portion of the frame. 

 
Figure 20 - Completed Upper Frame 
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The cutout in the middle of the frame is where the music stand top fits.  There are 45° 
beveled edges on the interior of the cutout and matching cuts on the music stand top.  This 
ensures that when the case closes down on top of the music stand top, that the music stand 
top will stay in place for the transport assembly. 
 To complete construction on the lower portion of the frame, the box that holds the 
effects pedals in place needed to be added.  The finished box is shown in Figure 21. 

 
Figure 21 - Completed Lower Frame 

The underside of this box is left open so that when the frame is placed on the pedalboard, the 
pedals fit into the underside.  Memory foam was added to the underside of the box to ensure 
that pedals stayed in their placed position on the pedalboard, to ensure that levels were 
undisturbed, and to ensure that pedals were not damaged from load shifting. 
 The two remaining components to be constructed, were the pedalboard and music stand 
top.  These are shown in Figures 22 and 23. 

  
             Figure 22 - Music Stand Top 
              Figure 23- Pedalboard 
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The music stand top also has 45° beleved edges on the left and right hand side so that when 
it’s placed in the frame, it stays in place when the upper frame is closed down on top of it.  
The pedalboard has a 1/2” routed edge so that it fits snugly in the interior of the frame. 
 The assembled case, shown in Figure 24, incorporates a guitar stand, music stand, and 
pedalboard into one handheld case. 

 
Figure 24 - Assembled Case Without Music Stand Top 

This picture is the assembled case without the music stand top set in place.  On the inside of 
the case you can see two gate latches for locking/unlocking the removable pedalboard, a gas 
spring for auto opening, and the three music stand shaft components.  Figure 25 shows the 
music stand top set in place. 

 
Figure 155 - Assembled Case with Music Stand Top 
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Figures 26 and 27 show the case with the upper frame closed onto the music stand top.  
When the frame is closed onto the music stand top, it seems as if there is no seem in the case 
giving a sleek look. 

  
        Figure 26 - Assembled Case (Top) 
              Figure 27 - Assembled Case (Bottom) 
 
 
The previous figures show you what the transport assembly looks like.  This is only one half 
of the function of the case.  After the user has assembled all the components into a guitar 
stand, music stand, and pedalboard, the assembly looks like Figure 28. 

 
Figure 28 - Playing Assembly 



Electric Guitar Accessory Case 
 

21 

SCHEDULE AND BUDGET 
 The design and construction of the case was scheduled to take place over winter and 
spring quarter.  The final design and drawing of the case took place during winter quarter.  
The construction took place during spring quarter.  Upon completion of the case, testing was 
performed on the project.  A breakdown of the timeframe allotted for each phase is given in a 
detailed chart in Tables 6 and 7.  The durations for each stage of design and construction 
have been specified to meet departmental deadlines.  The durations are forecasted one week 
at a time. 
 The budget, listed in Table 5, is the predicted cost  versus the actual cost of construction. 

Table 5 - Construction Budget 
Material Forcasted Amount Actual Amount

Wood $50.00 $65.28
Hinges $20.00 $20.00
Latches $15.00 $15.00
High Friction Surface Sticker $10.00 $3.97
Steel $10.00 $23.99
Mineral Oil (for wood's finish) $20.00 $5.45
Misc Hardware $30.00 $25.00
Gas Spring $10.50
Total $155.00 $169.19

$14.19 Over Budget (9%)
 

The final budget ended up being 9% over budget.  The excess cost was due to the addition of 
a gas spring that was not initially planned for during autumn quarter. 
 The majority of the case will be constructed of wood, due to its ease of 
manufacturability.  Standard components will be used in order to keep cost down.  This 
budget is to maintain a 20% fluctuation from start to finish. 
 The schedule shown in Appendix D1 depicts the proposed duration for the design steps 
vs. the actual duration.  The actual duration, shown in blue, falls behind schedule of the 
proposed duration, shown in black, mainly due to the learning of SolidWorks and 
CosmosWorks. 
 The schedule listed in Appendix D2 is the actual vs. planned construction schedule.  Due 
to the majority of the project being constructed from wood, the construction took place at a 
woodshop in Fairfield, OH.  The steel components, music stand shaft and guitar support 
member, were constructed at the OCAS North Laboratory.  
 The actual construction schedule did not closely follow the planned schedule.  This 
was due to a delay in woodshop time.  Instead of starting out on the wood components, the 
steel components were constructed first and then the wood components were constructed.  
The construction of the wood components took longer than projected because of custom jigs 
that needed to be made for securing the pieces and ensuring a smooth cut.  
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TESTING 
 This product was tested using setup times from existing products on the market versus 
setup times from the accessory case.  Table 6 breaks down the times. 

Table 6 - Old Equipment vs. New Case Setup Times 

Old Equipment New Case Time Differential (s)
Accessory Transfer 76 38 -38

Guitar Stand 15 11 -4
Music Stand 15 35 20

Effects Pedals 130 0 -130
152 Seconds

Time (s)Equipment Setup

Total Time Saved =  
 
There was a savings of 38 seconds on accessory transfer because the guitarist needed to make 
only one trip using the new case.  On this test, the majority of the time savings came from not 
having to readjust the levels on the effects pedals.  The new case held the effects pedals 
securely so that their levels would not be disturbed.  This time savings of 152 seconds could 
be the least amount of time saved.  It is not always the case that the guitarist would have a 30 
second walk to their setup area from their car.  It’s very possible that the guitarist might have 
a 5-10 minute walk from their car to the stage, so this time has large variability. 
 
 
FUTURE CONSIDERATIONS 
 There are areas of improvement for this accessory case.  A common question that was 
asked of this project was, “where is the microphone stand.”  If this case were to be made 
again, the adaptation of an optional microphone stand could be added to the music stand 
shaft.  The way the guitar stand is now, it only fits the width of the guitar shown in Figure 27.  
The guitar stand can support different sized guitars if the span of the cross member were 
extended. 
 The weight of the case, with effects pedals, was calculated to weigh 33 lbs.  After 
construction of the case, it ended up weighing 35 lbs.  This weight was found to be 
cumbersome to hold over a period of a few minutes.  If the case could be made of a 
lightweight plastic it would drastically reduce the weight of the product.  This would also 
increase the durability of the product.  As it is right now, the wood is easily scratched and 
dented.  Also, the addition of a second gas spring would be desirable.  This would ease the 
stresses on the side of the hinge where the gas spring is and would make opening the case 
more symmetrical in design. 
 The threaded joints of the music stand shaft work well, but this design can be improved 
upon.  If quick connect/disconnect joints were used, this would further reduce setup time.  
Also, the height adjustment of the music stand is currently a two-hand operation.  The user 
has to hold the shaft with one hand while pulling the pin with the other hand.  It’s possible 
that an adaptation of a pressurized air chamber could be used to accomplish this.  However, it 
will be a challenge to maintain pressure due to the constant connecting and disconnecting of 
the components. 
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CONCLUSION 
 Guitarists make many trips unloading and loading their equipment.  This new case 
provides a solution to reducing the number of trips needed to transfer equipment by utilizing 
all components of the case.  It has been proven that a product like this does not exist.  The 
case will be able to hold and secure effects pedals of various brands, contain contents for a 
stable portable stand, and can also be used as a guitar stand.  By combining these three 
functions into one package, setup time has been reduced, pedal wear and tear is reduced, and 
the number of trips from the car to stage and stage to car have been reduced.   
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APPENDIX B-SURVEY 
Electric Guitar Accessory Case Survey 

 
A new design for an electric guitar accessory case is being developed to make the set up and transfer 
of equipment an easier task.  Please take a few minutes and use your experience to complete this 
survey so that your needs as a potential customer are addressed in the development of this new 
product. 
 
Please Rank the following product features in order of their importance to you: 
(5 = Most Important, 1 = Least Important) 
___ Low Cost 
___ Durability 
___ Stability 
___ Pedal Position 
___ Equipment Transfer 
 
Rate the following product features according to their importance to you: 
(1 = Not important to 5 = Very Important) 
                    Not       Very  
              Important              Important 
Position: 

Access to pedals while   1   2    3     4      5  
  playing     
Stationary pedal position 1   2    3     4      5 
Music stand directly in   1   2    3     4      5 
  front of player 

Equipment Transfer:  
 Fewer trips from home to   1   2    3     4      5  

  vehicle, vehicle to stage 
Lightweight   1   2    3     4      5 
Compactness   1   2    3     4      5 

Stability: 
 Pedal Case    1   2    3     4      5 
 Music Stand   1   2    3     4      5 
 Guitar Stand   1   2    3     4      5 
Durability: 
 Pedal Case     1   2    3     4      5 
 Music Stand   1   2    3     4      5 
 Guitar Stand    1   2    3     4      5 
Low Cost    1   2    3     4      5 
 
Comments:________________________________________________________________________
___________________________________________(use back if necessary) 
 
 
Thank you for the time you’ve given to complete this survey.  You have provided valuable 
information towards the development of this new product. 
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Survey Results
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Low cost

Fewer trips from home to vehicle,
vehicle to stage
Pedal Case Stability

Guitar Stand Stability

Stationary pedal position

Music Stand Stability

Lightweight

Compactness

Music stand directly in front of
player

Features Average Importance
Access to pedals while playing 4.18
Low cost 4.15
Fewer trips from home to vehicle, vehicle to stage 4.12
Pedal Case Stability 3.85
Guitar Stand Stability 3.53
Stationary pedal position 3.09
Music Stand Stability 2.85
Lightweight 2.82
Compactness 2.59
Music stand directly in front of player 2.50

Very 
Important

Not 
Important

5 4 3 2 1
Position
1.  Access to pedals while playing 15 13 3 3 0
2.  Stationary pedal position 6 7 10 6 5
3.  Music stand directly in front of player 3 4 8 11 8
Equipment Transfer
4.  Fewer trips from home to vehicle, vehicle to stage 14 13 5 1 1
5.  Lightweight 2 7 14 5 6
6.  Compactness 3 6 8 8 9
Stability
7.  Pedal Case 10 12 9 3 0
8.  Music Stand 3 6 14 5 6
9.  Guitar Stand 8 11 8 5 2
Cost
10.  Low cost 16 10 5 3 0

Frequency
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APPENDIX C-HOUSE OF QUALITY 
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Position
1.  Access to pedals while playing 9 3 4.18 1.00 0.12
2.  Stationary pedal position 9 3.09 1.10 0.09
3.  Music stand directly in front of player 9 2.50 1.00 0.07
Equipment Transfer 0.00
4.  Fewer trips from home to vehicle, vehicle to stage 9 4.12 1.30 0.12
5.  Lightweight 9 1 1 2.82 1.20 0.08
6.  Compactness 1 9 1 2.59 1.30 0.07
Stability 0.00
7.  Pedal Case 3 9 3.85 1.10 0.11
8.  Music Stand 9 2.85 1.05 0.08
9.  Guitar Stand 9 3.53 1.05 0.10
Cost 0.00
10.  Low cost 9 4.15 1.30 0.12
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APPENDIX D-SCHEDULE 

 

Week # 1 2 DL 3 4 5 6 7 8 DL 9 10 11 DL

Week Dates
Tasks
Design Alternatives
Design Alternatives
Design Selection
Design Selection
Proof of Design
Proof of Design
Reach Agreement with Professor on Proof of Design
Reach Agreement with Professor on Proof of Design X
Design of Pedal Board
Design of Pedal Board
Design of Music Stand
Design of Music Stand
Design of Music Stand Shaft
Design of Music Stand Shaft
Design of  Guitar Stand
Design of  Guitar Stand
Design of Guitar Stand Supports
Design of Guitar Stand Supports
Design of Fasteners
Design of Fasteners
Order Parts
Order Parts
Design Freeze
Design Freeze X
Design Report
Design Report
Oral Presentation
Oral Presentation
Present Oral Design Presentation (7 min) X
Project Report Due X

2/1
4-2

/20

2/2
1

2/2
2-2

/28

3/1
-3/

6

3/7
-3/

13

3/1
4

2/7
-2/

13

1/3
1-2

/6

1/2
4-1

/30

1/1
7-1

/23

1/1
1-1

/16

1/1
0

1/3
-1/

9

Electric Guitar Accessory Case Schedule

Winter Quarter

1/1
-1/

2
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Week # 12 13 14 15 16 17 18 DL 19 20 DL 21 22 DL 23 DL

Week Dates
Tasks
Spring Break
Spring Break
Build Pedal Board
Build Pedal Board
Build Music Stand
Build Music Stand
Build Music Stand Shaft
Build Music Stand Shaft
Build Guitar Stand
Build Guitar Stand
Build Guitar Stand Supports
Build Guitar Stand Supports
Secure Components w/ Fasteners
Secure Components w/ Fasteners
Correct Problems
Correct Problems
Tech Expo X
Design Report
Design Report
Oral Presentation
Oral Presentation
Project Report Due X
Present Oral Presentation (12 min) X

Spring Quarter

6/
2

6/
3-

6/
8

4/
4-

4/
10

4/
11
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7

4/
18
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9

5/
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9

3/
18

-3
/2

1

3/
22

-3
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7

3/
28

-4
/3

5/
3-

5/
8

5/
9-

5/
16

5/
17

5/
18

-5
/2

2

Actual
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APPENDIX-E-PROOF OF DESIGN 

 
 
 
 
 

Customer Requirements What How

Access to pedals while playing
The project will have no obstruction that would 

prohibit access to the effects pedals with the operator's 
feet during product's intended use.

The project will have a removable 
pedalboard that when removed will give 

the player unobstructed access to the 
effects pedals.

Stationary pedal position

The project will have a method to ensure that the 
effects pedals do not deviate from placed position 

when a horizontal force along of 3lbs along the width 
of the pedalboard is applied to the effects pedals.

A boss will be built into the pedalboard 
to prevent effects pedal movement.  

Also, the intended effects pedal location 
on the pedalboard will have high friction 

material.

Music stand directly in front of player
The project will have a music stand that is oriented so 

that music to be read by the player is easily viewed 
without obstruction. 

The music stand top will be able to 
rotate 360° to ensure that the player has 
an unobstructed view of the items on the 

music stand.

Fewer trips from home to vehicle, vehicle 
to stage The project will be able to be carried with one hand. The case, when fully assembled in 

transport mode, will have a handle.

Lightweight
The weight of the fully assembled case plus the 

intended contents of said case will weigh less than 
45lbs.

N/A

Compactness The project, when assembled into transport mode, will 
have overall dimensions less than     3’x 4’x 1’. N/A

Pedalboard stability
The project will have a pedalboard with a high friction 

base to prevent horizontal movement when a 
horizontal force of 5lb is applied from any direction.

The underside of the pedalboard will 
have high friction material.

Music stand stability

The project will have a music stand that will remain in 
a vertical orientation after a horizontal force of 10lbs 
from any direction is applied to the top of the music 

stand shaft at a maximum extended height.

The footprint of the stand will be 
dimensioned to prevent the music stand 

from tipping over when said force is 
applied.

Guitar stand stability The project will have a guitar stand that supports a 
guitar weighing 20 lbs.

The case frame will hinge into a guitar 
stand with a guitar support member 

spanning between the two halves of the 
frame.

Cost The project will cost less than $155.00. N/A
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APPENDIX-F-DESIGN CONCEPTS 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design Criterion Weight Units Mag Score Rating Mag Score Rating Mag Score Rating
Aesthetics 0.04 Poor 5 0.2 Good 7 0.28 Good 6 0.24
Ease of use 0.24 Excellent 8 1.92 Good 6 1.44 Poor 5 1.2

Durability 0.12 Good 7 0.84 Good 5 0.6 Good 5 0.6
Repairability 0.12 Good 6 0.72 Poor 4 0.48 Good 6 0.72

Manufacturability 0.08 Good 7 0.56 Poor 3 0.24 Excellent 8 0.64
Component Interference 0.2 Good 6 1.2 Poor 2 0.4 Excellent 7 1.4

Weight 0.12 lbs 10 5 0.6 6 7 0.84 6 7 0.84
Compactness 0.08 in^3 500 5 0.4 400 5 0.4 300 8 0.64

6.44 4.68 6.28

Butterfly Platform Tilt
Design Criterion Weight Units Mag Score Rating Mag Score Rating Mag Score Rating

Aesthetics 0.04 Poor 5 0.2 Good 7 0.28 Good 6 0.24
Ease of use 0.24 Excellent 8 1.92 Good 6 1.44 Poor 5 1.2

Durability 0.12 Good 7 0.84 Good 5 0.6 Good 5 0.6
Repairability 0.12 Good 6 0.72 Poor 4 0.48 Good 6 0.72

Manufacturability 0.08 Good 7 0.56 Poor 3 0.24 Excellent 8 0.64
Component Interference 0.2 Good 6 1.2 Poor 2 0.4 Excellent 7 1.4

Weight 0.12 lbs 10 5 0.6 6 7 0.84 6 7 0.84
Compactness 0.08 in^3 500 5 0.4 400 5 0.4 300 8 0.64

6.44 4.68 6.28

Butterfly Platform Tilt
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APPENDIX-G-DESIGN 
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APPENDIX-H-DESIGN ANALYSIS 

Column's Effective Length 31.2 in
Moment of Inertia .0125 in^4
Cross Sectional Area .245 in^2
Radius of Gyration 0.226
Slenderness Ratio 138
Modulus of Elasticity 30,000,000 psi
Yield Strength 48,000 psi
Transition Slenderness Ratio 111
Critical Buckling Load 3809 lbs

Mass of Music Stand .991 slugs
Height of Drop 4.5 ft
Time for Given Height .28 sec
Impact Velocity 9.0 ft/sec
Kinetic Energy 40.14 lb*ft
Deformation .0104 ft
Impact Force 3859 lbs
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APPENDIX-I-BUDGET 
Material Forcasted Amount Actual Amount

Wood $50.00 $65.28
Hinges $20.00 $20.00
Latches $15.00 $15.00

High Friction Surface Sticker $10.00 $3.97
Steel $10.00 $23.99

Mineral Oil (for wood's finish) $20.00 $5.45
Misc Hardware $30.00 $25.00

Gas Spring $10.50

Total $155.00 $169.19

$14.19 Over Budget (9%)
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APPENDIX-J-CONSTRUCTION PHOTOS 
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APPENDIX-K-TESTING 
 

Old Equipment New Case Time Differential (s)
Accessory Transfer 76 38 -38

Guitar Stand 15 11 -4
Music Stand 15 35 20

Effects Pedals 130 0 -130
152 Seconds

Time (s)Equipment Setup

Total Time Saved =  
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