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ABSTRACT 
 
 Many people enjoy French fries but do not have the time to cook them at home, instead relying 
upon substandard fries from restaurants to satisfy their cravings.  The proposal is to design and build 
an automated French fry making machine to reduce the amount of time and attention needed to make 
fries at home.  This device would do the cutting, frying and plating so that a cook can focus on 
making an entrée instead of a side dish. 
 There are basic fryers used in restaurants and homes across the world and there is an automated 
vending machine type fryer meant for use in airports.  Fryers used in homes and restaurants share a 
basic set of features like a heating vat, baskets for holding the food, a timer and a temperature setting 
device.  Where restaurant fryers and home fryers differ is in capacity (restaurant fryers can fry much 
more food per unit time) and safety.  Home fryers typically have more safety features but both types 
generally have cool to touch surfaces.  There are no automated French fry making machines for the 
home market.   
 Ninety consumers were asked their opinion on what they want a new fryer to be able to do.  The 
most important issues to customers were reliability, safety and ease of cleaning after use, in that 
order.  Design factors to focus on were component materials and safety features such as stability, a 
cool to the touch surface, a spatter prevention lid, a quick release cord and of course, the automated 
cutting and frying of the potatoes.  These design characteristics were decided upon based on results 
from customer survey responses.   
 The goal was to develop, build, test and demonstrate an automated French fry making machine 
by the end of June, incorporating as many of the customer wants and needs as possible.  Component 
selection was done with dishwashability and safety in mind.  Fabrication and assembly was done 
mostly in North Lab with testing occurring at a residence.  A schedule and budget were developed 
and used as guidelines for progress and purchasing respectively.   
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INTRODUCTION 
 
 One dish that is popular around the country is French fries.  The average American 
consumes 30lbs of French fries in a year.  However French fries take a lot of effort to make 
at home.  While French fries can be bought at restaurants the fries bought tend to disappoint 
due to their soggy state and sub par cooking oil.  Frozen fries bought at a grocer and then 
baked end up soggy as well.  The problem is that there is no easy way to make French fries at 
home.  The proposed solution is to design and build an automated French fryer for the home 
kitchen. 
 There are already commercial grade automated fryers on the market.  These are used in 
restaurants to free up kitchen labor to do other work.  There are also French fry vending 
machines that make French fries to order.  However the commercial grade fryers are so large 
that no home kitchen can reasonably contain and store them. The vending machine has a 
large foot print and uses a lot of electricity along with needing very specific “fry cartridges” 
to be used for making the fries.  A cook at home can also use a regular fryer but this requires 
a lot of attention that is better suited to doing other things for meal preparation.    
 The proposed device would make a single serving of French fries and deposit it on a 
plate for consumption. 
 
EXISTING PRODUCTS 
  
 Appendix A deals with the research done on automated French fryers.  A variety of 
fryers were researched that fall into two basic categories.  The first is a vending machine type 
fryer and the second is the typical deep fryer used in restaurants and homes.  The automated 
French fryer is called the Patatas Chef and resembles a 
vending machine in both shape and size.  The rest of the 
research focused on restaurant size fryers and fryers for home 
use as both have desirable features that could be integrated 
into the product design. 
  The Patatas Chef is meant for use in cafeterias, airports, 
waiting rooms, amusement parks, shopping malls and fairs.  
This particular device uses precut frozen French fries stored 
in prepackaged plastic trays. The fries are ejected from the 
plastic tray into the oil according to the amount of money is 
inserted into the vending machine.  Once the frying process is 
done the fries are removed and placed into a tray where they 
are spiced and salted.   
 
 

  Figure 1 – [1

 

] Patatas Chef 
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 The rest of the fryers researched are basically the same design.  The only differences are 
in frying capabilities such as volume, cooking time and cooking temperature.  The Anvil 
commercial fryer is the type used in small restaurants while the others are fryers that would 
be used at home.  Since the Anvil is meant for professional use, it has a higher capacity and 
lower cook times than the ones meant for home users.  All of them share a few basic features: 
an alarm, a temperature dial, time dial, basic frying capabilities, cool-
to-touch outer surface, a stable, low center of mass to reduce the 
possibility of a tip over and a big basket for holding most anything 
that would be deep fried.   
  
 
 

Figure 2 – [2] Anvil Fryer 
PRODUCT OBJECTIVES 
 A survey was conducted to get a better grasp on customer concerns and requirements.  
The survey was written and posted on www.kevinkew.com and 90 respondents filled out the 
survey.  The survey results were tabulated and put through a QFD process to determine the 
issues most important to consumers. 
 
 The four main groups of customer issues can be addressed with product features and 
specifications as follows: 
 
 Reliability 

- Materials used in construction (high toughness and fatigue strength) 
- Component lifetime specification 

 Ease of cleaning after use 
- Surfaces that touch food are easily removed and dishwasher safe 
- Removable parts easily fit into dishwashers (shape, size) 

 Safety 
- Device will be stable 

o Rubber feet 
o Level 
o Low center of gravity 

- Cool to touch outer frame 
- Quick release cord 

 Convenience 
- Easily removed parts for washing 
- Simple user interface (as few dials/buttons as possible) 
- Small storage footprint 
- Short cooking times 
- Viewing window 
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 Appendix B is the tabulated survey results.  Survey questions were focused on finding 
out what was most important to customers as far as reliability and features.  Pricing was also 
an issue explored with the survey.  The broad issues addressed in the survey are ranked in 
importance in the following list (ranked on a scale of 1 to 5 with 1 being a low score and 5 
being a high score): 
 

• Reliability   4.7 
• Ease of cleaning after use 4.6 
• Safety    4.6 
• Convenience   3.8 

 
 Reliability and lifetime ended up being the most important issues to customers.  A few 
product guidelines were developed from doing the QFD including the R value for the 
insulation (safety issue) and heat output of the coil (decreases cooking time).  Reliability and 
lifetime can be ensured by using high quality components, and using generous design factors 
to make the device very capable at performing the intended uses.  Other possible design 
considerations are as follows:  
 
Table 1 – Design Considerations 

 
 
  
 

 
DESIGN 
 
  In trying to meet the customer requirements and design considerations three different design 
alternatives were brainstormed and compared.  All three ideas are capable of cooking the 
fries but the variability between the designs lies in size, layout and safety. 

 
Figure 3 - Design Alternatives 
 
 The first design has a base with an integrated burner and electronic controls.  The entire 
vat would be placed onto the base and locked into place.  Once the electronics were 
connected (thermocouple to PLC) the device could be run.  The removable vat could be 
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placed in the dishwasher while the base could be stored upright to save room. 
 The second design had a base with an integrated burner, electronic controls and an outer 
vat with insulation.  The inner vat could be removable with handles while the outer vat 
stayed with the base and could accommodate changes to the design. 
 The third design uses an oil bath wherein oil would be pumped over heating coils and 
sprinkled onto the French fries from above.  This design would have simplified movement 
and could heat up very quickly.   
 The designs were compared using a weighted decision matrix (see Table 2) and the 
Removable Inner Vat won convincingly with a score of 9.12 compared to 7.86 and 5.34 most 
due to the safety and reliability scoring. 
 
Table 2 – Weighted Decision Matrix 

  Removable Inner Vat Removable Whole Vat Oil Faucet 
Criteria Weight Magnitude Score Rating Magnitude Score Rating Magnitude Score Rating 

Dishwashability 0.24 Yes 8 1.92 Yes 9 2.16 No 3 0.72 
Storage 0.12 10x10x10 4 0.48 10x10x4 6 0.72 10x10x30 3 0.36 
Setup 0.04 5 Min 9 0.36 10 min 6 0.24 2 Min 9 0.36 

Durability 0.12 Lifetime 9 1.08 Lifetime 9 1.08 Lifetime 9 1.08 

Safety 0.24 
Easy 
Feat. 9 2.16 

Hard to 
Imp. 5 1.2 High CoG 3 0.72 

Reliability 0.18 Lifetime 9 1.62 
Drop 

Hazard 7 1.26 
Tip 

Damage 5 0.9 
Cooktime 0.06 20min 25 1.5 25min 20 1.2 25min 20 1.2 

Sum 1  73 9.12  62 7.86  52 5.34 
  
 This drawing (Figure 4) shows a cut away view along two axes of the assembled fryer.  
The basket, potato cutter, heating element and lid are all visible.  More Drawings are located 
in Appendix F. 

 
Figure 4 - [4] Assembly Drawing 
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LOADING CONDITIONS 
 Several different values were determined to be fairly important to the design of the 
product.  The cooking time, the cooking temperature and the force needed to cut the potato 
all needed to be strictly defined so that parts could be purchased that are capable of 
completing the assigned task. 
 Several values had to be determined before calculations could be done.  Two of the 
values needed were the specific heat of vegetable oil and stainless steel.  These values were 
determined to be 1.67KJ/KG*°K and .500 KJ/KG*°K respectively.  The inner vat holds 
2.895 liters of oil when in use.  Heating the inner vat and the vegetable oil inside of it 
requires 867.5KJ.  The specific heat of a Russet Burbank potato is 3.47KJ/KG*°K.  Heating 
an average potato of 150 grams will require 81.46 KJ 

The force required to push a potato through 3/8” blades was measured at 134.375lbs.  
The use of a ¼”-16 threaded rod would reduce the required force to 10.69lbs.  This means 
that 1.33inlbs is required from the motor to cut the potato by turning the rod.  To review 
further calculations refer to appendix G. 
 
FACTORS OF SAFETY 
  Factors of safety were used in the design of the basket holder.  An average Russet Burbank 
potato weighs 150 grams.  This is equivalent to .33lbs.  To simplify calculations and include 
a safety factor, it was assumed that 1 lb of fries would be deposited into the basket.  It was 
also assumed that the potato would be placed into the center of the basket.   Calculations 
were done using 1/8” diameter rod.  The bending stresses were calculated and summed to be 
34ksi.  The material that was chosen (stainless 316) has a yield strength of 61ksi which gives 
a safety factor of 1.79 that, when multiplied by 3, comes out to be a total safety factor of 
5.38.  This is an acceptable factor of safety because the load is largely static and the 
recommended safety factor for static load is 4 according to Mott [3].   
 
COMPONENT SELECTION 
 Component selection was a simple process as there are few components that are truly 
safe to continually come into contact with food while still being lightweight and dishwasher 
safe.  The only part that had multiple component solutions was the PLC.  There were four 
different PLCs that were compared and considered for this project.  They are as follows: 
Pico, Pico GFX-70, Micrologix 1200 and DL05. 
 The Pico PLCs and the Micrologix 1200 are both made by Allen-Bradley while the 
DL05 is made by Direct Logic.  The base Pico and DL05 come with free software 
(professional software is available, but for this project, unnecessary) while the Micrologix 
1100 can only be used with the professional software.   
 The Pico has 20 embedded I/O points while the GFX-70 has only 16.  This is made up 
for in the GFX-70 with a much nicer display screen and easy programmability.  Between 
these two I decided on quoting the GFX-70 due to the display.  The GFX-70, with software 
and modules costs $753.  This does not come with the capability to convert thermocouple 
voltages into temperature readings for the PLC program. 
 The Micrologix 1200 is a very capable PLC with multiple module expansion slots and a 
built in modem to communicate with other PLCs in a factory.  The quote for this PLC came 
out to be $1,244.   
 The DL05 is a base model from Direct logic.  It has 1 slot for modules and has 14 I/O 
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points.  There is a thermocouple to control the heating element.  The total cost for the DL05 
with modules is $330. 
 The DL05 was chosen because it was the only one that did not exceed the total budget 
by itself.  This is the most expensive component in the entire project.  This is easily seen on 
the bill of materials and budget. 
 
BILL OF MATERIALS 
Table 3 - Bill of Materials 
 
Description Price 
Burner Terminal 13.84 
Aluminum Rod 26.33 
Stainless Sheet 35.2 
Aluminum Rectangle 7.38 
Acme Rod 12.94 
AC -> DC Converter 30 
Din Rail 4.33 
Leveling Mount 5.49 
Aluminum Plate 42.4 
Wire 10.17 
Stainless Brick 44.55 
Stainless Rod 9.51 
Stainless Round 9 
Bahn Marie 18.99 
Bahn Marie 2 24.99 
Delrin 28.98 
Potato Cutter 5.99 
Skimmer 11.99 
Rack 19.17 
Pinion 9.89 
Relays 16 
PLC / Module 340 
Burner Element 50 
Thermocouple 18 
Subtotal 795.14 

 
APPENDIX INFORMATION 
 
 Appendix D is the schedule for design and construction.  The schedule is conservative in 
case of delays in the process.  Design occurs from January 1st to February 23rd.  The design 
freeze is scheduled for February 23rd.  This is when the design will be mostly finalized, with 
the only changes being things like tolerance changes.  After that is an oral presentation that 
needs to be prepared for; parts ordering will also begin here.  A report will be written and 
submitted before spring break (scheduled for March 18th to March 24th).  After spring break 
building begins.  This will cover not only building the device but any programming of the 
controller that may be necessary.  Once the device is built, testing will commence to 
determine cooking temperatures and times.  There will then be a series of presentations; 
demonstration of the device with a public exhibition (Tech Expo) on May 17th. 
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 Appendix E is the budget.  There are two basic parts of the budget as can be seen in table 
one, the actual fryer and the automation mechanisms.  The basic fryer consists of the vat 
(with heating element) and the interface.  The rest of the budget is the automation 
mechanisms, a controller for programming movement, the cutting device and the movement 
mechanism.  The budget covers only raw materials and parts.  A smaller version of the 
budget is shown in Table 4. 
 Appendix F is the draft section.  All the major components were drawn up in Solid 
Works and converted to a draft form for basic dimensioning information.  Most (95%) of the 
components will be store bought so tolerances will be fairly tight.   
 
Table 4 - Budget 
Materials or Components Forecasted Amount  
  Actual Amount 
Vat $150.00 110.53 
Controller $170.00 497 
Interface $30.00  
cutter blade / motive device $160.00 12.05 
mover $200.00 107.73 
Total $710.00 42.85 
  770.16 

 
BUILD/TEST 
 
BUILD 
 
 The first part of the build schedule was the building of the base and vat.  This was accomplished 
by buying two vats at Wasserstrom and drilling the required holes.  This was done in an afternoon so 
the assembly of the cutting mechanism was started.  An attempt to save time was implemented by 
buying a small potato cutter from Harbor Freight and modifying it to fit the needs of this project.  
 During the first test run of this device with modifications the blades were bent and had to be 
thrown out.  Stainless steel was bought to replace the blades and the die of this device.  When getting 
advice from the machine shop staff it was revealed that the machine shop did not have the tooling to 
machine stainless steel.  The Harbor Freight cutter was abandoned and a new one was to be built 
using 1/4" thick aluminum.  An email was then sent out by the machine shop staff that any aluminum 
1/8" thick or more would be needed to sent to a welding shop to be welded.  This would further delay 
the project and it was decided to drop the cutter entirely to finish the project.  Since the cutter was 
dropped the next part to focus on was the movement mechanism.  
 The movement mechanism was built in the space of a week by modifying an 18v DeWalt drill 
and attaching a spur gear to it to drive a rack gear.   This was then attached to the base and basket 
after the basket parts had been cut using a water jet.   
 While the cutter and movement mechanism were being built the wiring and PLC program were 
also worked on.  The wiring diagram and the various PLC programs can be seen in Appendix H.  The 
wiring and PLC components were initially put into a toolbox for easy access and troubleshooting.  
However as Tech Expo approached these components were moved onto the main body of the device 
to save space.  The PLC program initially used the thermocouple to regulate the temperature of the 
oil.  However the program became so large that the program could not be re-opened due to the use of 
trial software.  Trial software is limited to programs of 100 words or less.  Full software was not 
bought because of the $400 price tag.  This meant that every time the program needed to be revised, it 
was completely re-written.  This program went through several iterations and was eventually trimmed 
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down in an attempt to get the program under 100 words but this was not possible while using the 
thermocouple.  The thermocouple program was dropped in favor of a timing program.  This program 
was still over 100 words.  The timer program was loaded onto the PLC and a test run was made. 
 
TEST 
 
 There was one test to test the wiring, heating element and insulation.  The test was administered 
by manually actuating the relays and cooking the fries.  This test came out with near perfect results.  
The first heating of the oil and vat was completed in 5 minutes and the first frying was completed in 4 
minutes.  The second heating cycle was completed in 2 minutes and the second frying in 3.  The 
resulting fries were soft on the inside and crisp on the outside.  When bent the fries snapped as they 
should have, released a small amount of steam and tasted very good.  The basket and inner vat were 
cleaned using a dishwasher.  Both parts came out very clean with no signs of corrosion or dirt.   
 
CONCLUSION 
 
 This device was capable of making French fries.  The budget went over the 20% 
tolerance given by faculty.  However if you remove the cost of shipping from the budget the 
difference lowers to 13.5% (as opposed to 23.5%).  So that later students do not have to deal 
with shipping costs a list of local companies and the products sold as well as services 
provided has been compiled and submitted to faculty.  The removal of the cutter means that 
this device does both frying stages, but not the prep work.  To avoid this issue in the next 
iteration of the device, a Harbor Freight device will not be used in an attempt to save time.   
 Many other changes aside from the abandonment of the Harbor Freight cutter will be made for 
the next device.  The PLC will be replaced with an integrated circuit so that the cost goes down and 
the controls can be put into a smaller space.  Another way to save space would be to use a motor that 
delivers less torque at lower RPMs.  The motor used produces 450in/lbs of torque while the device 
only requires 1.33in/lbs.  By using a smaller motor that produces around 10 in/lbs space needed and 
cost will both be reduced. 
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APPENDIX A - RESEARCH 
 
Problem:  Easy French fry maker. 
 
Electronic Research Documentation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No fry odor 
Process Time 
Space is an issue at home 
Frozen pre-cooked fries are used 
Always on, electric bill will go up 
Automatic spice/salt dispenser 
Automatic ketchup dispenser 
Digital Readout 

The PATATAS CHEF machine is controlled by an easy to use electronic 
microprocessor device, which due to its easy handling, has a nearly human 
conducts: it allows all types of programming [operations hours, quantities, 
temperatures, prices, etc.]. It provides accounting data. It activates the relays in 
an independent way to test itself. Should there be any failure, the internal display 
would identify it and find it. Additionally, an interface allows the export of data to 
a personal computer. 850 lbs. capacity  

Monthly Consumption  150-280 Kwh [approx.]  

Approximate Weight 310 Kg. 

Filters and change of oil maintenance alarms.  

     

   

      

  

http://www.patatachef.com/patatachef.html “Patata Chef Introduction” 
 

http://www.patatachef.com/patatachef.html�
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http://store.rivalproducts.com/estore/product.aspx?CatalogId=5&CategoryId=1156&ProductId=413    
“CF105-B, 1 Liter Cool Touch Deep Fryer” 10/01/06 

Cool to the touch 
Adjustable temp 
Lid 
Small foot print 
 

24.99 
  1 Liter Capacity  
 Cool Touch Housing  
 Locking Lid & Filter  
 Adjustable Temperature Control  
 Spoon Included 
 

http://store.rivalproducts.com/estore/product.aspx?CatalogId=5&CategoryId=1156&ProductId=124
5  “CZF745, 4.5L Cool Zone Fryer” 10/01/06 

Basket 
Timer and adjustable thermostat 
Window 
Aesthetics 
Cool to Touch Handles 

 1800 Watts for Faster Oil Recovery Time  
 Stainless Steel Housing  
 Immersion Heating Element for Crispier Food  
 30 Minute Timers and Adjustable Thermostat  
 View Window and Replaceable Filters  
 Cool Touch Handles for Added Safety  
 Automatic Shut-Off and Signal Bell  
 SureRelease Break Away Cord  
 Power & Ready Indicator Lights 

http://store.rivalproducts.com/estore/product.aspx?CatalogId=5&CategoryId=1156&ProductId=413�
http://store.rivalproducts.com/estore/product.aspx?CatalogId=5&CategoryId=1156&ProductId=1245�
http://store.rivalproducts.com/estore/product.aspx?CatalogId=5&CategoryId=1156&ProductId=1245�
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http://www.target.com/gp/detail.html/sr=1-5/qid=1164053597/ref=sr_1_5/601-8424340-
6015334?ie=UTF8&asin=B000ETJJCW “Aroma 5L Deep Fryer – Stainless Steel” 11/01/06 

 Stainless Steel Housing  
 Immersion Heating Element for Crispier Food  
 Timer and Adjustable Thermostat  
 View Window 
 Cool Touch Handles for Added Safety  

Basket with dual handle 
Timer Adjustable thermostat 
Window 
Vent 
Side handles for storage 

http://www.galasource.com/prodDetail.cfm/21371 “FFA8015, Fryer” 11/20/06 

Voltage (V) 220  
Power (kW) 1.8  
Vol. of oil (l) 5  
Vol. of oil (lbs) 10 
French fries (lbs/hr) 17  
Dimensions (inches) 12x19x11  
Complies with spec UL 197 / NSF 

Safe, strong and reliable.  
Hinged element box/ removable stainless steel tank  
Automatic cut-out at 410F to prevent oil fire.  
Double pan version allows separation of foods  
Night covers for the oil tanks are available as optional extras.  
Micro switch disconnects power when element box is removed.  
Compact design with high output.  
Fits in tight counter space.  
Lift-out, one-piece stainless steel tank with carrying handles.  
Swing-up heating elements with two-stage locking mechanism.  
Designed for commercial use, very expensive.   

http://www.target.com/gp/detail.html/sr=1-5/qid=1164053597/ref=sr_1_5/601-8424340-6015334?ie=UTF8&asin=B000ETJJCW�
http://www.target.com/gp/detail.html/sr=1-5/qid=1164053597/ref=sr_1_5/601-8424340-6015334?ie=UTF8&asin=B000ETJJCW�
http://www.galasource.com/prodDetail.cfm/21371�
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APPENDIX B - SURVEY 
FRENCH FRY COOKING AT HOME 
Hello, my name is Kevin Kew and I am a senior at the University of Cincinnati College of 
Applied science. My major is Mechanical Engineering Technology and this survey is part of my 
senior design project. If you could take the time to answer a few questions it would be greatly 
appreciated. My senior design project is to design and build a small scale automated French fry 
maker for home use. I need to rate how important different features of this device are to 
customers so that I can design it well. 
1. On this scale 1 is not important at all while 5 is very important to you in a kitchen 
appliance. Please answer accordingly for the following issues.  
 Average rank 
 1 2 3 4 5   

cord wrap or reel   (2.5) 
oil filtration   (3.5) 

Automatically cut potato   (3.8) 
Footprint size for storage   (3.6) 

Removable vat for easy cleaning   (4.6) 
User interface simplicity   (4.1) 

Reliability   (4.7) 
Overall lifetime of the product   (4.4) 

 

2. Could you please rate the following safety features in importance with 1 being not 
important and 5 being very important?  
 Average rank 
 1 2 3 4 5   

Cool to touch    (3.8) 
Stability   (4.6) 

Alarm   (3.5) 
Spatter prevention lid   (4.2) 

Viewing window   (3.0) 
Quick release cord   (2.7) 

 

3. What do you think the minimum cook time should be from when you turn it on to when 
you are eating delicious French fries? Please answer this in minutes.  
# Response 
1 1 
1 1.5 
20 10 
2 12 
1 14 
19 15 
4 2 
8 20 
5 3 
7 30 
1 45 
15 5 
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1 6 
3 7 
2 8 

 

4. Do you think that you will reuse oil for this device?  

Yes  
 83.3% (75) 

No   16.7% (15) 

TOTAL 
 

 100.0% 
90 

 

5. How many batches will you make with this device?  
1   16.7% (15) 
2   27.8% (25) 
3   20.0% (18) 
4   4.4% (4) 
5+   31.1% (28) 

TOTAL 
 

 100.0% 
90 

 

6. How often will you use this device in a week?  
1   54.4% (49) 
2   28.9% (26) 
3   10.0% (9) 
4   3.3% (3) 
5+   3.3% (3) 

TOTAL 
 

 100.0% 
90 

 

 
7. How much would you pay for a device like this?  
10 to 20   8.9% (8) 
20 to 50   44.4% (40) 
50 to 100   36.7% (33) 
100 to 200   10.0% (9) 
200+  (0) 

TOTAL 
 

 100.0% 
90 

 

8. What type of user interface do you prefer in a kitchen appliance?  
Mechanical dials   26.7% (24) 
Electronic keypad   44.4% (40) 
Mechanical push buttons   15.6% (14) 
LCD touch screen   13.3% (12) 
TOTAL  90 
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 100.0% 
 

9. Thanks for taking the survey, if you have any suggestions or comments please leave 
them here.  
# Response 
1 as much as possible dishwasher safe 
1 curly fries dude, gotta be curly 
1 gimme 1 for free. 2 test it out. u know how i roll -----krat 
1 great idea, good luck 
1 great ideas! i'm so hungry, and can't wait for this to be on the market :) 
1 I assumed you meant maximum cooktime. Minimum, of course, would be 0. If it doesn't 

process the potatoes, it's not an automated french fry maker; it's just a deep fryer. 
1 I don't really know how long it should take potatoes to fry, so my time may be a bit off. =) 
1 interesting. Uh, available in colors? Catchy name? How is this different from a Fry-Baby? 
1 interface doesn't matter so long as it doesn't feel cheap or drastically increase price. 
1 Keep in mind that the main difference between this and any off-the-shelf deep fryer will be 

the potato cutting mechanism. 
1 make it chrome! 
1 Make sure they're crispy! 
1 Mmmm... french fries. Maybe broaden your apporach? cause it would be more desirable if it 

could cook chicken and other stuff... like a clean, easy, fast and CLEAN way to deep fry 
food at home. Yummy. oh and easy clean up - that's the worst about deep frying, is that 
oil/grease gets all over the place and you slip on it.  

1 on the first question you might want to clarify what you mean by oil filtrartion ie: to reuse 
the oil, remember people are special 

1 Perhapse add a "0" option for how many times this device will be used. With the health 
impacts of eating fried foods, it will most likely be a treat, and eatin less than once a week 
(maybe once a month).. at least for me. Good luck with your project. 

1 Q5 is ambiguous, batches in total usage or batch per oil change? 
1 Question three...the minimum cook time, or the maximum cook time? I would expect it to 

take 5-10 minutes at least, but the question is minimum. Minimum time is: I eat now, 
dammit! 

1 Really, any of the interfaces would be good if there was some way of tracking the settings, 
and I've no idea how long it would take to cook delicious french fries, but would be willing 
to cook them for as long as neccesary. Good luck! 

1 Redundant product safety features are a MUST, especially if your target market is families 
with kids. 

1 Seasoning Salt!!!! j/k 
1 sounds like a cool idea. cutting the potatoes is easy if it needs to be done ahead of time. 

Main things i'd worry about is how messy it is and how long it takes. 
1 The perfect device would make frying feel safe, or else a crying will happen. Devices from 

Braun for example always look safe. 
1 What's the batch size? If it's one potato, then I'm going to have to make a shitload of 

batches. To put that in context, I'd want to make at least as many fries as I would get in a 
standard bag of Ore-Ida Golden Fries. 
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APPENDIX C - QFD 
 

 
 
 
 

  

Cord 
Wrap 
Prongs 

Oil 
Filter 
System 

Potato 
Cutting 
Method 

Interface 
Choice 

Heating 
Coil 
BTUs 

Frame 
Material Insulation 

Controller 
Variables 

Electrical 
Components 

Serving 
Size   

Customer 
Importance 

Planned 
Fryer 
Device 

Sales 
Points 

Relative 
Weight 

Convenience Issues                               
Cord Wrap or Reel 9                     2.5 3 1.2 0.047 

Oil Filtration   9               1   3.5 4 1.14 0.066 
Auto. Cut Potato     9         3   9   3.8 4 1.05 0.072 
Removable Vat         9         1   4.6 5 1.09 0.087 

User Interface Simp.       9       3 3     4.1 4 1 0.077 

Longevity Issues                               
Reliability     9     9     9     4.7 5 1.06 0.089 

Lifetime   9     9             4.4 5 1.14 0.083 

Footprint for Storage                       3.6 4 1.11 0.068 

Safety Issues                               
Cool to touch         9 9 9         3.8 4 1.05 0.072 

Stability                   1   4.6 5 1.09 0.087 
Alarm               3 9     3.5 4 1.14 0.066 

Spatter Prevention Lid             3         4.2 4 1 0.079 
Viewing Window                       3 3 1 0.057 

Quick Release Cord 3               9     2.7 3 1.11 0.051 

Abs. Importance 0.577 1.342 1.4434 0.696 2.174 1.443 0.843 0.645 2.083 0.8849 12 53 57  1 
Rel. Importance 0.048 0.111 0.119 0.057 0.179 0.119 0.070 0.053 0.172 0.073      

Target Value                          

Units -- in^3/min -- -- BTUs Material R Value -- -- lbs      
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APPENDIX D - SCHEDULE 
Kevin Kew - French Fry Maker Winter Quarter 

Spring 
Break Spring Quarter 

Dates 

1/1-1/6 

1/7-1/13 

1/14-1/20 

1/21-1/27 

1/28-2/3 

2/4-2/10 

2/11-2/17 

2/18 - 2/24 

2/25-3/3 

3/4-3/10 

3/11-3/17 

3/18-3/24 

3/25-3/31 

4/1-4/7 

4/8-4/14 

4/15-4/21 

4/22-4/28 

4/29-5/5 

5/6-5/12 

5/13 - 5/19 

5/20-5/26 

5/27-6/2 

6/3-6/9 

Tasks                        
Proof of design agreement   D                      
Weighted Objective Method                        
Design of base vat / frame                        
Design of moving mechanism                        
Design of cutting mechanism                        
Flowchart of Program Logic                        
Design Interface                         
Design Freeze        2/23                
Prepare Oral Presentation                          
Oral Design Presentation         3/3 3/6              
Touch up design                         
Order Parts                          
Prepare Report                          
Design Report           3/17             
Spring Break                        
Build base vat / frame                        
Build moving mechanism                        
Build cutting mechanism                        
Program                        
Cooking time Testing                          
Prepare Demonstration                         
Demonstration                   5/5      
Correct problems                         
Tech EXPO                    5/17    
Prepare Oral Presentation                         
Oral Presentation Week                     5/26   
Prepare Project Report                          
Project Report Turn in                       6/9 
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APPENDIX E - BUDGET 
 
 

Budget for Automatic French Fryer 
   

 

Materials or Components Forecasted Amount Actual Amount 
   
Vat $150.00 110.53 
Controller $170.00 450 
Interface $30.00 12.05 
cutter blade / motive device $160.00 107.73 
mover $200.00 42.85 
Total $710.00 723.16 
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APPENDIX F - DRAWINGS 

 
Inner Vat  
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Outer Vat 
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Cutter Assembly 
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Acme Threaded Rod 
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Basket Bar  
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Basket Lid
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APPENDIX G - CALCULATIONS 
Basket Bar Stress 
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Heating Calculations 
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Potato Cutting Calculations 
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APPENDIX H - WIRING / PLC 

 
Program 1 



 

Appendix H2 

 
Program 2 
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Error Message 
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