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Introduction to Preliminary Design Review


Following the Team’s successful Business Assessment Review presentation, everyone felt confident to proceed to the next stage of our concept development--the Preliminary Design Review.


Our concept selection strategy and analysis is presented using the eNPI Define & Develop process, culminating in a final concept selection as well as a rapid prototype to demonstrate our design selection.  

Business Justification

There are three different components to the business justification: Economic Analysis, Market Analysis and Strategic Analysis. All three of these points must be researched and planned out so that the new product will be accepted.  Things such as market and economic analysis can never be assumed and this information must be carefully used to create a proper plan of action. 

1. Economic Analysis Tool: 3-Point Estimates Inputs
· Total Labor Hours – 200

· Labor Rate – $20./hour

· Other Direct Costs (ODC) – Cost of materials/ manufacturing/ advertisement - $75./unit

· Time to Develop – Project to be completed by mid December, 2003.

· Sales Price – 149.99

· Cost of Goods Sold (COGS) – $75.

· Incremental Sales Quantity per Year – 100

Outputs

· Total Development Costs – $4000.

· Profit per Unit – $75.

· Profit per Year – $7500.

· Break Even Point (Years) – 2 years

· Profit Margin (%) – 42%

2. Market Analysis Tool:  QFD

· Who are the customers? – any household in America, but also includes small stores and bakeries

· What does the customer want? – a dependable machine to increase the life of their bread

· Who is the competition? – at this time none, close to Food Saver

· What market share does the competition have? none

· How do our current offerings compare with the New Product idea? n/a

3. Strategic Analysis Tool:  Questions

· Is this New Product consistent with our Strategic Plan?  - Yes this product clearly covers our goals and is within our competency to make.

· Will it protect our market share? – we are a new company therefore we can only gain market share, however with this product we should be able to dominate the bread box market.

· Will it keep our competitors out? – unknown

· Can we develop intellectual property? – n/a

· What separates us from everyone else? – New concept w/ attractive features

· Will it cannibalize any existing sales? –no current products to cannibalize

Input Specification Document

Based on the customer surveys our team has determined the following specifications will be required to develop a truly unique product. With our work cut out for us, we intend to incorporate all of the “must-haves” and “attractive” features our customers have indicated they desire, and take the “one-dimensional” features as far as possible.

Must Have:

· Quiet operation – the only thing close to competition we have is the Food Saver vacuuming system. It operates at about 65dB, a rather noisy machine. Based on the manufacturers specs on vacuum pumps, we can reduce this noise level to at least 50 dB.

· Energy Efficient – the parts that will go into this appliance use incredibly small amounts of electricity. Again our closest competitor, uses a heat strip to seal plastic bags. This will allow us a substantially more energy efficient product.

· Good Seal and Hold Vacuum – Although we and the customers we surveyed consider this an absolutely essential feature, our closest competitor does not always achieve this. We will use a rubber seal that is air-tight and durable, unlike the Food Saver we don’t have the problem of properly sealing plastic bags.

· Lightweight – This will require the use of very light materials for the shell of the box. Our competitor has a very small machine that weighs in at about 7 pounds. It is essential that we stay under 10 pounds even with the larger size.

· Easy to close – The door of the box must be effortless to open and close. Although our only competition has a time consuming set of steps to vacuum seal foods, we can design our door for one step operation with no waiting.

Attractive:

· Easy One Button Operation – design will include a single switch to turn vacuum pump on or off, and shutting the door will automatically start the vacuum if switch is in the on position.

· Exterior coloring – The plastic shell and door can easily be made to match any décor.

· Counter top/Mounted style – by designing in top and bottom bracket capabilities, we can offer both styles and the customer can choose and even change their minds on where they want the machine in their kitchen.

· Hold Specialty Breads – We have to keep the size within a range at least the size of 2 loaves of bread but not larger than a standard microwave oven. We have decided to go to the largest limit to be able to hold the specialty breads our customers have indicated. The inner dimensions will be 12” tall, 21” wide and 12” deep.

· Include cutting board – Since we intend to design a built in cutting board to be stored under the door, we have opted for the left to right opening door and the slot for the cutting board directly under the door and across the entire width.

One-Dimensional:

· Affordable – Our product will be larger, quieter, easier to use and comparably priced with the Food Saver. Customers expect it to cost more,so this specification is easily achieved.

Pugh Concept Selections and QFD

The Pugh Concept Selection process was used to evaluate our initial designs, for which we used 3 selections, and compare the qualities of each selection against a baseline/datum.  Our breadbox concept currently has no similar competitor’s product on the market, so for our datum concept we used the nearest available competitor’s product based on the targeted customer market and functionality—The Food Saver.

Competitor Summary:


The Food Saver is a countertop appliance that uses proprietary plastic bags that are inserted into the appliance.  A vacuum pump then evacuates the air from the bag, and the appliance cuts and seals the bag.   The competitor suffers from many negative qualities such as high set-up time, noisy operation, multiple parts, assembly/disassembly, and multiple-step operation.  Though it is not a direct functional competitor to our Bread Box concept, it does provide valuable market and performance baselines for which to build our specifications from.






Summaries of Initial Designs:

1. “The Baker’s Box”  --  This model has a top to bottom opening door with a cutting board surface on the exposed side, when opened. Mounted on the side of the box is a slot for a knife similar to a knife block. The approximate dimensions are 30” wide (to fit the larger loafs and French breads), 20” tall and 20”deep.
2. “The Bread Saver”  --  This model has a sideways opening door with a recessed handle.  A single on/off switch controls the vacuum operation.  The model is smaller (standard loaf), and also omits the cutting board and knife options.  The approximate dimensions are 16” wide, 13” tall and 13”deep.
3. “The Fresh Box” –  This model is a standard loaf sized box, with a vertical opening door.  The model contains a bread box mounted on the interior of the door.  The approximate dimensions are 16” wide, 13” tall and 13”deep.
PCS Matrix:


The PCS Matrix below shows how each of the 3 preliminary concepts was evaluated against our datum competitor’s product.  Each key functionality was weighted on a +/-/0 basis and the results quantified to provide the team with a selection for the final prototype concept.
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Best in Class Comparison:


The PCS matrix allowed us to narrow our design specifications based upon the Food Saver baseline.  The following matrix now details our parameters for the Final Design Description.
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Failure Mode Effects Analysis


Using the specifications arrived at in the PCS, our concept model was then analyzed for a variety of failure mode possibilities.  The failure modes were evaluated based on severity and customer impact, and risk-mitigation solutions and product improvements were proposed to minimize the potential failure modes.  The matrix below describes the data and results.
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Rapid Prototyping

Using the dimensions and parameters from the input specifications, the team assembled a Rapid Prototype to be used for functional testing.  This is a hybrid concept using the preferred specifications of the 3 initially proposed models.  With the prototype, more analysis of proper size, shape, weight, ergonomics, and customer input/feedback can be performed.   The prototype demonstrates the preferred door arrangement, as well as the space for a removable cutting board.
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Scorecard

The team now puts together a statistical scorecard to quantify the specifications of our type design.

Parts Scorecard:
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Airpump db

Continuous

60 50 30 50 3 6.67 3.33 0% 0% 429             3.33

Cutting Board (wooden) in Continuous 30 25 20 25 1 5.00 5.00 0% 0% 1                 4.86

Box Hinges Turn Degrees Continuous 180 135 90 135 12 3.75 3.75 0% 0% 177             3.57

rubber seal mmHg Continuous 400 300 200 300 24 4.17 4.17 0% 0% 31               4.01

Tubes Yield Discrete 300             3.43

Fittings Yield Discrete 430             3.33

Switch Yield Discrete 450             3.32

plastic molding Yield Discrete 600             3.24

knife Yield Discrete 10               4.27

brackets and bolts Yield Discrete 700             3.19

rubber feet Yield Discrete 300             3.43


Process Scorecard:


[image: image6.emf]Parameter Units
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Assembly Yield Discrete 500            3.29

Chamber ManufacturingYield Discrete 800            3.16


Performance Scorecard:
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Noise db Continuous 60 50 30 50 36.673.33 0% 0% 429            3.33

Weight lbs Continuous 10 5 3 5 12.005.00 2% 0% 22,750       2.00

Hold seal mmHgContinuous 400 300 200 300 244.174.17 0% 0% 31             4.01


Final Scorecard:
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Z-Table Analysis:
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Plus/Delta of Team and Phase 2

[image: image10.emf]Plus  Delta

Multifunctional group Not enough times when entire group can meet

Shared workload Lack of instruction on specific items

Quick replies from 'Executive Sponsor' Lack of examples 

Motivated Teammates Lack of experience in specific project (no past experience)

No team arguments Time allotted for entire process is kind of small (especially since 4 weeks were wasted)

Got things done on time

Good group size

total 8 total 5

Plus and Deltas for Enpi Team


� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���








PAGE  
1

[image: image13.wmf]Failure Effect 

(Not Achieving 

Customer Need or CTQ)

Sev

erity 

of Effect

Causes

 of Effect

Likelihood 

of Cause 

Occurring

Impact 

if 

Cause 

Occurs

Risk 

Priority 

Number

Design 

Modification

Predicted 

Likelihood

 Predicted 

Impact 

Predicted 

RPN

Doesn't Hold Seal

5

Valve breaks

4

5

100

Robust seal

2

5

50

5

Seal/gasket fails

5

5

125

Double seal

2

5

50

Too Small for Bread

5

Poor initial 

measurements

1

5

25

Design large 

enough for multiple 

bread types

1

5

25

Door doesn't open/close easily

4

Poor hinges/latch

2

4

32

Functional testing

2

3

24

4

Sticky seal

2

3

24

Abuse/functional 

testing

2

3

24

4

Vacuum not 

released

3

4

48

Improved valve

2

3

24

Fragile - breaks if dropped

2

Weak casing

3

2

12

Reduce number of 

small parts

2

2

8

2

No little rubber feet

1

1

2

Add rubber feet

2

1

4

2

Insufficient 

testing/weak seal

3

3

18

Flexible seal

2

3

12

Exterior doesn't stay clean

2

Bad texture on 

surface

1

1

2

Nonstick/easy-to-

clean surface

1

1

2

2

Wrong color/pattern

1

1

2

Design that hides 

stains/dirt

1

1

2

Too heavy

3

Casing/material too 

heavy

2

2

12

Lighter materials, 

plastic or aluminum

2

2

12

3

Designed too strong

2

2

12

Smallest pump 

possible

2

2

12

Unattractive

4

Wrong 

size/shape/color

4

4

64

Customer 

surveys/feedback

2

3

24

4

Insufficient 

customer feedback

4

4

64

Wide selection of 

designs

2

3

24

Too noisy

4

Pump wears out

3

4

48

Choose pump 

based on noise in 

addition to 

performance

2

4

32

4

Insufficient noise 

insulation

3

4

48

Insulate pump, 

muffler/silencer

2

4

Short lifetime

3

Cheap parts

3

4

36

Functional/abuse 

testing

2

4

24

3

Pump too weak for 

job

3

3

27

Choose properly 

rated pump for 

performance needs

1

3

9

[image: image14.jpg]


[image: image15.wmf]The Food Saver

The Baker's Box

The Bread Saver

The Fresh Box

DATUM

1

2

3

Goals

Concept 0

Concept 1

Concept 2

Concept 3

Quiet operation

+

+

+

Easy "one button" operation

+

+

+

A variety of colors

+

+

+

Lightweight, can unplug and store in cupboard

-

-

0

Good seal and hold vacuum

+

+

+

Easy to close

+

+

+

Not big, but should hold specialty size loafs

+

+

+

Energy efficient

0

0

0

Counter top style

+

+

+

Decorative wood coloring

+

+

+

Includes cutting board

0

+

+

Affordable

0

0

0

Easy to set up

+

+

-

Variety of mounting styles

0

0

+

S

+

+9

+10

+10

S

-

-1

-1

-1

S   

0

8

9

9

Best Case

Major Strengths

Major Weaknesses

Concept 3

one button operation

ease of set up

variety of colors

includes cutting board

good seal

Pugh Concept Selection

[image: image16.wmf]Customer Outcome

Kano Sat 

Score 

(M+O)

Kano 

Dissat 

Score 

(O+A)

Best In Class 

Mfgr

Best In Class Description

Our Final Design Description

Our Final 

Design 

Score

Quiet operation

90%

25%

Food Saver

65-70dB

50 dB

1

Easy "one button" operation

30%

70%

Food Saver

off and on with touch of one 

button

one button start, automatic shut-off

0

A variety of colors

25%

75%

Food Saver

white and grey

variety of colors will be offered

1

Lightweight, can unplug and 

store in cupboard

60%

30%

Food Saver

made of plastic & designed to fit 

under counter

will be made of plastic

0

Good seal and hold vacuum

100%

0%

Food Saver

use platic bags and containers 

to hold seal

will have great seal 

1

Easy to close

100%

0%

Food Saver

close container and lock each 

side

door automatically lock when door 

closed

1

Not big, but should hold 

specialty size loafs

40%

55%

N/A

no competition

dimensions will be approx. 20"x12"X12"

1

Energy efficient

60%

30%

Food Saver

uses 1200 watts

will use approx. 1200 watts

0

Counter top style

10%

75%

Food Saver

designed to fit on counter top

will be designed to fit under a cupboard

1

Decorative wood coloring

25%

75%

N/A

no competition

decorative wood coloring will be 

included in variety of colors

1

Includes cutting board

10%

90%

N/A

no competition

bread box will include a cutting board

1

Affordable

90%

85%

Food Saver

129.95 for small up to 274.95 for 

larger

cost will be between 150.00 and 250.00

1

Easy to set up

Food Saver

plug in and hook accessories, 

includes video

user will be required to plud in and 

press start

1

1000%

Score

-1 "Significantly Worse than Best In 

Class"

0 "Same as Best in Class"

+1 "Significantly Better Than Best in 

Class"

_1130596407.xls
Parts

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Airpump		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Cutting Board (wooden)		in		Continuous		30		25		20		25		1		5.00		5.00		0%		0%		1		4.86

		Box Hinges		Turn Degrees		Continuous		180		135		90		135		12		3.75		3.75		0%		0%		177		3.57

		rubber seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

		Tubes		Yield		Discrete																				300		3.43

		Fittings		Yield		Discrete																				430		3.33

		Switch		Yield		Discrete																				450		3.32

		plastic molding		Yield		Discrete																				600		3.24

		knife		Yield		Discrete																				10		4.27

		brackets and bolts		Yield		Discrete																				700		3.19

		rubber feet		Yield		Discrete																				300		3.43

																		Parts

																		PPM Total								3,428

																		Opportunities								130

																		DPMO								26

																		Sigma								4.04





Process

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Assembly		Yield		Discrete																				500		3.29

		Chamber Manufacturing		Yield		Discrete																				800		3.16

																		Process

																		PPM Total								1,300

																		Opportunities								36

																		DPMO								36

																		Sigma								3.97





Software

		Module		KLOC		Defects		Defects/KLOC		Zt (Sigma Score)																																Discrete

		A		20		200		10		2.33																																Continuous

		B		10		75		8		2.43

		C		5		55		11		2.29

		D		30		120		4		2.65

		E		80		450		6		2.53

						Software

						PPM Total				900,000,000

						Opportunities				145,000

						DPMO				6,207

						Sigma





Performance

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Noise		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Weight		lbs		Continuous		10		5		3		5		1		2.00		5.00		2%		0%		22,750		2.00

		Hold seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

																		Performance

																		PPM Total								23,210

																		Opportunities								36

																		DPMO								645

																		Sigma								3.22





Total

		

						Parts		Process		Performance		Total

				PPM		3,428		1,300		23,210		27,938

				Opportunities		450		36		36		522

				DPMO		26		270		645		54

				Sigma		4.04		3.97		3.22		3.87





Z Table

		

		Z		Area Under Curve from negative infinity to Z		Area Under Curve from    Z to positive infinity		Area Under Curve from        -Z to +Z		Area Under Curve (negative infinity to -Z)       PLUS                                 (+Z to positive infinity)		Convert                          (negative infinity to -Z )                  PLUS                               (+Z to positive infinity)           into PPM		Area Under Curve negative infinity to Z-1.5		Area Under Curve        (Z to positive infinity)		Convert Area Under Curve (Z to positive infinity) into PPM		Convert Area Under Curve (Z-1.5 to positive infinity) into PPM

		0.000		0.49999999978172		0.50000000000000		0.00000000000000		1.00000000000000		1,000,000.00000000		0.49999999978172		0.50000000021828		500,000.0		933192.8

		0.100		0.53982789553366		0.46017210446634		0.07965579106731		0.92034420893269		920,344.20893269		0.53982789553366		0.46017210446634		460,172.1		919243.3

		0.200		0.57925968716672		0.42074031283329		0.15851937433343		0.84148062566657		841,480.62566657		0.57925968716672		0.42074031283329		420,740.3		903199.5

		0.300		0.61791135747262		0.38208864252738		0.23582271494524		0.76417728505476		764,177.28505476		0.61791135747262		0.38208864252738		382,088.6		884930.3

		0.400		0.65542169658687		0.34457830341314		0.31084339317373		0.68915660682627		689,156.60682627		0.65542169658687		0.34457830341314		344,578.3		864333.9

		0.500		0.69146246736428		0.30853753263572		0.38292493472856		0.61707506527144		617,075.06527144		0.69146246736428		0.30853753263572		308,537.5		841344.7

		0.600		0.72574693506144		0.27425306493856		0.45149387012288		0.54850612987713		548,506.12987713		0.72574693506144		0.27425306493856		274,253.1		815939.9

		0.700		0.75803642151521		0.24196357848479		0.51607284303042		0.48392715696958		483,927.15696958		0.75803642151521		0.24196357848479		241,963.6		788144.6

		0.800		0.78814466606172		0.21185533393828		0.57628933212343		0.42371066787657		423,710.66787657		0.78814466606172		0.21185533393828		211,855.3		758036.3

		0.900		0.81593990826808		0.18406009173192		0.63187981653616		0.36812018346384		368,120.18346384		0.81593990826808		0.18406009173192		184,060.1		725746.9

		1.000		0.84134474024100		0.15865525975900		0.68268948048199		0.31731051951801		317,310.51951801		0.84134474024100		0.15865525975900		158,655.3		691462.5

		1.100		0.86433389849238		0.13566610150762		0.72866779698475		0.27133220301525		271,332.20301525		0.86433389849238		0.13566610150762		135,666.1		655421.7

		1.200		0.88493026828229		0.11506973171771		0.76986053656457		0.23013946343543		230,139.46343543		0.88493026828229		0.11506973171771		115,069.7		617911.4

		1.300		0.90319945050426		0.09680054949574		0.80639890100852		0.19360109899149		193,601.09899149		0.90319945050426		0.09680054949574		96,800.5		579259.7

		1.400		0.91924328874370		0.08075671125630		0.83848657748739		0.16151342251261		161,513.42251261		0.91924328874370		0.08075671125630		80,756.7		539827.8

		1.500		0.93319277120655		0.06680722879345		0.86638554241309		0.13361445758691		133,614.45758691		0.93319277120655		0.50000000000000		500,000.0		500000.0

		1.600		0.94520071054612		0.05479928945388		0.89040142109224		0.10959857890776		109,598.57890776		0.94520071054612		0.05479928945388		54,799.3		460172.2

		1.645		0.95001511010609		0.04998488989391		0.90003022021217		0.09996977978783		99,969.77978783		0.95001511010609		0.04998488989391		49,984.9		442355.4

		1.700		0.95543456821752		0.04456543178248		0.91086913643504		0.08913086356496		89,130.86356496		0.95543456821752		0.04456543178248		44,565.4		420740.3

		1.800		0.96406973448618		0.03593026551383		0.92813946897235		0.07186053102765		71,860.53102765		0.96406973448618		0.03593026551383		35,930.3		382088.6

		1.900		0.97128350713543		0.02871649286457		0.94256701427085		0.05743298572915		57,432.98572915		0.97128350713543		0.02871649286457		28,716.5		344578.3

		2.000		0.97724993796381		0.02275006203619		0.95449987592762		0.04550012407238		45,500.12407238		0.97724993796381		0.02275006203619		22,750.1		308537.5

		2.100		0.98213564258197		0.01786435741803		0.96427128516394		0.03572871483606		35,728.71483606		0.98213564258197		0.01786435741803		17,864.4		274253.1

		2.200		0.98609660109168		0.01390339890832		0.97219320218336		0.02780679781664		27,806.79781664		0.98609660109168		0.01390339890832		13,903.4		241963.7

		2.300		0.98927591894028		0.01072408105972		0.97855183788056		0.02144816211944		21,448.16211944		0.98927591894028		0.01072408105972		10,724.1		211855.4

		2.326		0.98999074803142		0.01000925196858		0.97998149606284		0.02001850393716		20,018.50393716		0.98999074803142		0.01000925196858		10,009.3		204402.0

		2.400		0.99180247113057		0.00819752886943		0.98360494226114		0.01639505773886		16,395.05773886		0.99180247113057		0.00819752886943		8,197.5		184060.1

		2.500		0.99379032014125		0.00620967985875		0.98758064028251		0.01241935971749		12,419.35971749		0.99379032014125		0.00620967985875		6,209.7		158655.3

		2.576		0.99500243823914		0.00499756176086		0.99000487647828		0.00999512352172		9,995.12352172		0.99500243823914		0.00499756176086		4,997.6		140963.6

		2.600		0.99533877821735		0.00466122178265		0.99067755643471		0.00932244356529		9,322.44356529		0.99533877821735		0.00466122178265		4,661.2		135666.1

		2.700		0.99653297694689		0.00346702305311		0.99306595389378		0.00693404610622		6,934.04610622		0.99653297694689		0.00346702305311		3,467.0		115069.7

		2.800		0.99744480935848		0.00255519064153		0.99488961871695		0.00511038128305		5,110.38128305		0.99744480935848		0.00255519064153		2,555.2		96800.5

		2.900		0.99813411985961		0.00186588014039		0.99626823971921		0.00373176028079		3,731.76028079		0.99813411985961		0.00186588014039		1,865.9		80756.7

		3.000		0.99865003277676		0.00134996722324		0.99730006555353		0.00269993444647		2,699.93444647		0.99865003277676		0.00134996722324		1,350.0		66807.2				2699.9344464713		997300		2700

		3.100		0.99903232876440		0.00096767123560		0.99806465752881		0.00193534247119		1,935.34247119		0.99903232876440		0.00096767123560		967.7		54799.3

		3.200		0.99931279791921		0.00068720208079		0.99862559583842		0.00137440416158		1,374.40416158		0.99931279791921		0.00068720208079		687.2		44565.5

		3.300		0.99951651746336		0.00048348253664		0.99903303492671		0.00096696507329		966.96507329		0.99951651746336		0.00048348253664		483.5		35930.3

		3.400		0.99966301917707		0.00033698082293		0.99932603835413		0.00067396164587		673.96164587		0.99966301917707		0.00033698082293		337.0		28716.6

		3.500		0.99976732662633		0.00023267337367		0.99953465325266		0.00046534674734		465.34674734		0.99976732662633		0.00023267337367		232.7		22750.1

		3.600		0.99984085428623		0.00015914571377		0.99968170857246		0.00031829142754		318.29142754		0.99984085428623		0.00015914571377		159.1		17864.4

		3.700		0.99989216985459		0.00010783014541		0.99978433970919		0.00021566029081		215.66029081		0.99989216985459		0.00010783014541		107.8		13903.4

		3.800		0.99992762756573		0.00007237243427		0.99985525513145		0.00014474486855		144.74486855		0.99992762756573		0.00007237243427		72.4		10724.1

		3.900		0.99995188448114		0.00004811551887		0.99990376896227		0.00009623103773		96.23103773		0.99995188448114		0.00004811551887		48.1		8197.5

		4.000		0.99996831396539		0.00003168603461		0.99993662793078		0.00006337206922		63.37206922		0.99996831396539		0.00003168603461		31.7		6209.7

		4.100		0.99997933128423		0.00002066871577		0.99995866256846		0.00004133743154		41.33743154		0.99997933128423		0.00002066871577		20.7		4661.2

		4.200		0.99998664590267		0.00001335409733		0.99997329180533		0.00002670819467		26.70819467		0.99998664590267		0.00001335409733		13.4		3467.0

		4.300		0.99999145397881		0.00000854602119		0.99998290795762		0.00001709204238		17.09204238		0.99999145397881		0.00000854602119		8.5		2555.1

		4.400		0.99999458304695		0.00000541695305		0.99998916609389		0.00001083390611		10.83390611		0.99999458304695		0.00000541695305		5.4		1865.8

		4.500		0.99999659919694		0.00000340080306		0.99999319839388		0.00000680160612		6.80160612		0.99999659919694		0.00000340080306		3.4		1349.9

		4.600		0.99999788535662		0.00000211464338		0.99999577071325		0.00000422928675		4.22928675		0.99999788535662		0.00000211464338		2.1		967.6

		4.700		0.99999869768435		0.00000130231565		0.99999739536869		0.00000260463131		2.60463131		0.99999869768435		0.00000130231565		1.3		687.1

		4.800		0.99999920564733		0.00000079435267		0.99999841129466		0.00000158870534		1.58870534		0.99999920564733		0.00000079435267		0.8		483.4

		4.900		0.99999952013045		0.00000047986955		0.99999904026091		0.00000095973909		0.95973909		0.99999952013045		0.00000047986955		0.5		336.9

		5.000		0.99999971289500		0.00000028710500		0.99999942579000		0.00000057421000		0.57421000		0.99999971289500		0.00000028710500		0.3		232.6

		5.100		0.99999982987769		0.00000017012231		0.99999965975537		0.00000034024463		0.34024463		0.99999982987769		0.00000017012231		0.2		159.1

		5.200		0.99999990016560		0.00000009983440		0.99999980033120		0.00000019966880		0.19966880		0.99999990016560		0.00000009983440		0.1		107.8

		5.300		0.99999994197793		0.00000005802207		0.99999988395587		0.00000011604413		0.11604413		0.99999994197793		0.00000005802207		0.058		72.3

		5.400		0.99999996660388		0.00000003339612		0.99999993320776		0.00000006679225		0.06679225		0.99999996660388		0.00000003339612		0.033		48.1

		5.500		0.99999998096360		0.00000001903640		0.99999996192720		0.00000003807280		0.03807280		0.99999998096360		0.00000001903640		0.019		31.7

		5.600		0.99999998925378		0.00000001074622		0.99999997850757		0.00000002149243		0.02149243		0.99999998925378		0.00000001074622		0.011		20.7

		5.700		0.99999999399235		0.00000000600765		0.99999998798469		0.00000001201531		0.01201531		0.99999999399235		0.00000000600765		0.006		13.3

		5.800		0.99999999667395		0.00000000332605		0.99999999334790		0.00000000665210		0.00665210		0.99999999667395		0.00000000332605		0.003		8.5

		5.900		0.99999999817642		0.00000000182358		0.99999999635284		0.00000000364716		0.00364716		0.99999999817642		0.00000000182358		0.002		5.4

		6.000		0.99999999900988		0.00000000099012		0.99999999801976		0.00000000198024		0.00198024		0.99999999900988		0.00000000099012		0.001		3.4

		6.100		0.99999999946763		0.00000000053238		0.99999999893525		0.00000000106475		0.00106475		0.99999999946763		0.00000000053238		0.001		2.1

		6.200		0.99999999971653		0.00000000028347		0.99999999943306		0.00000000056694		0.00056694		0.99999999971653		0.00000000028347		0.000		1.3

		6.300		0.99999999985053		0.00000000014947		0.99999999970106		0.00000000029894		0.00029894		0.99999999985053		0.00000000014947		0.000		0.8

		6.400		0.99999999992195		0.00000000007805		0.99999999984390		0.00000000015610		0.00015610		0.99999999992195		0.00000000007805		0.000		0.5

		6.500		0.99999999995964		0.00000000004036		0.99999999991928		0.00000000008072		0.00008072		0.99999999995964		0.00000000004036		0.000		0.3

		6.600		0.99999999997934		0.00000000002067		0.99999999995867		0.00000000004133		0.00004133		0.99999999997934		0.00000000002067		0.000		0.2

		6.700		0.99999999998952		0.00000000001048		0.99999999997904		0.00000000002096		0.00002096		0.99999999998952		0.00000000001048		0.000		0.1

		6.800		0.99999999999474		0.00000000000526		0.99999999998948		0.00000000001052		0.00001052		0.99999999999474		0.00000000000526		0.000		0.058

		6.900		0.99999999999738		0.00000000000262		0.99999999999477		0.00000000000523		0.00000523		0.99999999999738		0.00000000000262		0.000		0.033

		7.000		0.99999999999871		0.00000000000129		0.99999999999742		0.00000000000258		0.00000258		0.99999999999871		0.00000000000129		0.000		0.019

		7.100		0.99999999999937		0.00000000000063		0.99999999999874		0.00000000000126		0.00000126		0.99999999999937		0.00000000000063		0.000		0.011

		7.200		0.99999999999970		0.00000000000030		0.99999999999939		0.00000000000061		0.00000061		0.99999999999970		0.00000000000030		0.000		0.006

		7.300		0.99999999999986		0.00000000000014		0.99999999999971		0.00000000000029		0.00000029		0.99999999999986		0.00000000000014		0.000		0.003

		7.400		0.99999999999993		0.00000000000007		0.99999999999986		0.00000000000014		0.00000014		0.99999999999993		0.00000000000007		0.000		0.002

		7.500		0.99999999999997		0.00000000000003		0.99999999999994		0.00000000000006		0.00000006		0.99999999999997		0.00000000000003		0.000		0.001



Z

Total Z to + infinity

Total Z -1.5 to + infinity

Z




_1130596831.xls
Parts

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Airpump		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Cutting Board (wooden)		in		Continuous		30		25		20		25		1		5.00		5.00		0%		0%		1		4.86

		Box Hinges		Turn Degrees		Continuous		180		135		90		135		12		3.75		3.75		0%		0%		177		3.57

		rubber seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

		Tubes		Yield		Discrete																				300		3.43

		Fittings		Yield		Discrete																				430		3.33

		Switch		Yield		Discrete																				450		3.32

		plastic molding		Yield		Discrete																				600		3.24

		knife		Yield		Discrete																				10		4.27

		brackets and bolts		Yield		Discrete																				700		3.19

		rubber feet		Yield		Discrete																				300		3.43

																		Parts

																		PPM Total								3,428

																		Opportunities								130

																		DPMO								26

																		Sigma								4.04





Process

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Assembly		Yield		Discrete																				500		3.29

		Chamber Manufacturing		Yield		Discrete																				800		3.16

																		Process

																		PPM Total								1,300

																		Opportunities								36

																		DPMO								36

																		Sigma								3.97





Software

		Module		KLOC		Defects		Defects/KLOC		Zt (Sigma Score)																																Discrete

		A		20		200		10		2.33																																Continuous

		B		10		75		8		2.43

		C		5		55		11		2.29

		D		30		120		4		2.65

		E		80		450		6		2.53

						Software

						PPM Total				900,000,000

						Opportunities				145,000

						DPMO				6,207

						Sigma





Performance

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Noise		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Weight		lbs		Continuous		10		5		3		5		1		2.00		5.00		2%		0%		22,750		2.00

		Hold seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

																		Performance

																		PPM Total								23,210

																		Opportunities								36

																		DPMO								645

																		Sigma								3.22





Total

		

						Parts		Process		Performance		Total

				PPM		3,428		1,300		23,210		27,938

				Opportunities		450		36		36		522

				DPMO		26		270		645		54

				Sigma		4.04		3.97		3.22		3.87





Z Table

		

		Z		Area Under Curve from negative infinity to Z		Area Under Curve from    Z to positive infinity		Area Under Curve from        -Z to +Z		Area Under Curve (negative infinity to -Z)       PLUS                                 (+Z to positive infinity)		Convert                          (negative infinity to -Z )                  PLUS                               (+Z to positive infinity)           into PPM		Area Under Curve negative infinity to Z-1.5		Area Under Curve        (Z to positive infinity)		Convert Area Under Curve (Z to positive infinity) into PPM		Convert Area Under Curve (Z-1.5 to positive infinity) into PPM

		0.000		0.49999999978172		0.50000000000000		0.00000000000000		1.00000000000000		1,000,000.00000000		0.49999999978172		0.50000000021828		500,000.0		933192.8

		0.100		0.53982789553366		0.46017210446634		0.07965579106731		0.92034420893269		920,344.20893269		0.53982789553366		0.46017210446634		460,172.1		919243.3

		0.200		0.57925968716672		0.42074031283329		0.15851937433343		0.84148062566657		841,480.62566657		0.57925968716672		0.42074031283329		420,740.3		903199.5

		0.300		0.61791135747262		0.38208864252738		0.23582271494524		0.76417728505476		764,177.28505476		0.61791135747262		0.38208864252738		382,088.6		884930.3

		0.400		0.65542169658687		0.34457830341314		0.31084339317373		0.68915660682627		689,156.60682627		0.65542169658687		0.34457830341314		344,578.3		864333.9

		0.500		0.69146246736428		0.30853753263572		0.38292493472856		0.61707506527144		617,075.06527144		0.69146246736428		0.30853753263572		308,537.5		841344.7

		0.600		0.72574693506144		0.27425306493856		0.45149387012288		0.54850612987713		548,506.12987713		0.72574693506144		0.27425306493856		274,253.1		815939.9

		0.700		0.75803642151521		0.24196357848479		0.51607284303042		0.48392715696958		483,927.15696958		0.75803642151521		0.24196357848479		241,963.6		788144.6

		0.800		0.78814466606172		0.21185533393828		0.57628933212343		0.42371066787657		423,710.66787657		0.78814466606172		0.21185533393828		211,855.3		758036.3

		0.900		0.81593990826808		0.18406009173192		0.63187981653616		0.36812018346384		368,120.18346384		0.81593990826808		0.18406009173192		184,060.1		725746.9

		1.000		0.84134474024100		0.15865525975900		0.68268948048199		0.31731051951801		317,310.51951801		0.84134474024100		0.15865525975900		158,655.3		691462.5

		1.100		0.86433389849238		0.13566610150762		0.72866779698475		0.27133220301525		271,332.20301525		0.86433389849238		0.13566610150762		135,666.1		655421.7

		1.200		0.88493026828229		0.11506973171771		0.76986053656457		0.23013946343543		230,139.46343543		0.88493026828229		0.11506973171771		115,069.7		617911.4

		1.300		0.90319945050426		0.09680054949574		0.80639890100852		0.19360109899149		193,601.09899149		0.90319945050426		0.09680054949574		96,800.5		579259.7

		1.400		0.91924328874370		0.08075671125630		0.83848657748739		0.16151342251261		161,513.42251261		0.91924328874370		0.08075671125630		80,756.7		539827.8

		1.500		0.93319277120655		0.06680722879345		0.86638554241309		0.13361445758691		133,614.45758691		0.93319277120655		0.50000000000000		500,000.0		500000.0

		1.600		0.94520071054612		0.05479928945388		0.89040142109224		0.10959857890776		109,598.57890776		0.94520071054612		0.05479928945388		54,799.3		460172.2

		1.645		0.95001511010609		0.04998488989391		0.90003022021217		0.09996977978783		99,969.77978783		0.95001511010609		0.04998488989391		49,984.9		442355.4

		1.700		0.95543456821752		0.04456543178248		0.91086913643504		0.08913086356496		89,130.86356496		0.95543456821752		0.04456543178248		44,565.4		420740.3

		1.800		0.96406973448618		0.03593026551383		0.92813946897235		0.07186053102765		71,860.53102765		0.96406973448618		0.03593026551383		35,930.3		382088.6

		1.900		0.97128350713543		0.02871649286457		0.94256701427085		0.05743298572915		57,432.98572915		0.97128350713543		0.02871649286457		28,716.5		344578.3

		2.000		0.97724993796381		0.02275006203619		0.95449987592762		0.04550012407238		45,500.12407238		0.97724993796381		0.02275006203619		22,750.1		308537.5

		2.100		0.98213564258197		0.01786435741803		0.96427128516394		0.03572871483606		35,728.71483606		0.98213564258197		0.01786435741803		17,864.4		274253.1

		2.200		0.98609660109168		0.01390339890832		0.97219320218336		0.02780679781664		27,806.79781664		0.98609660109168		0.01390339890832		13,903.4		241963.7

		2.300		0.98927591894028		0.01072408105972		0.97855183788056		0.02144816211944		21,448.16211944		0.98927591894028		0.01072408105972		10,724.1		211855.4

		2.326		0.98999074803142		0.01000925196858		0.97998149606284		0.02001850393716		20,018.50393716		0.98999074803142		0.01000925196858		10,009.3		204402.0

		2.400		0.99180247113057		0.00819752886943		0.98360494226114		0.01639505773886		16,395.05773886		0.99180247113057		0.00819752886943		8,197.5		184060.1

		2.500		0.99379032014125		0.00620967985875		0.98758064028251		0.01241935971749		12,419.35971749		0.99379032014125		0.00620967985875		6,209.7		158655.3

		2.576		0.99500243823914		0.00499756176086		0.99000487647828		0.00999512352172		9,995.12352172		0.99500243823914		0.00499756176086		4,997.6		140963.6

		2.600		0.99533877821735		0.00466122178265		0.99067755643471		0.00932244356529		9,322.44356529		0.99533877821735		0.00466122178265		4,661.2		135666.1

		2.700		0.99653297694689		0.00346702305311		0.99306595389378		0.00693404610622		6,934.04610622		0.99653297694689		0.00346702305311		3,467.0		115069.7

		2.800		0.99744480935848		0.00255519064153		0.99488961871695		0.00511038128305		5,110.38128305		0.99744480935848		0.00255519064153		2,555.2		96800.5

		2.900		0.99813411985961		0.00186588014039		0.99626823971921		0.00373176028079		3,731.76028079		0.99813411985961		0.00186588014039		1,865.9		80756.7

		3.000		0.99865003277676		0.00134996722324		0.99730006555353		0.00269993444647		2,699.93444647		0.99865003277676		0.00134996722324		1,350.0		66807.2				2699.9344464713		997300		2700

		3.100		0.99903232876440		0.00096767123560		0.99806465752881		0.00193534247119		1,935.34247119		0.99903232876440		0.00096767123560		967.7		54799.3

		3.200		0.99931279791921		0.00068720208079		0.99862559583842		0.00137440416158		1,374.40416158		0.99931279791921		0.00068720208079		687.2		44565.5

		3.300		0.99951651746336		0.00048348253664		0.99903303492671		0.00096696507329		966.96507329		0.99951651746336		0.00048348253664		483.5		35930.3

		3.400		0.99966301917707		0.00033698082293		0.99932603835413		0.00067396164587		673.96164587		0.99966301917707		0.00033698082293		337.0		28716.6

		3.500		0.99976732662633		0.00023267337367		0.99953465325266		0.00046534674734		465.34674734		0.99976732662633		0.00023267337367		232.7		22750.1

		3.600		0.99984085428623		0.00015914571377		0.99968170857246		0.00031829142754		318.29142754		0.99984085428623		0.00015914571377		159.1		17864.4

		3.700		0.99989216985459		0.00010783014541		0.99978433970919		0.00021566029081		215.66029081		0.99989216985459		0.00010783014541		107.8		13903.4

		3.800		0.99992762756573		0.00007237243427		0.99985525513145		0.00014474486855		144.74486855		0.99992762756573		0.00007237243427		72.4		10724.1

		3.900		0.99995188448114		0.00004811551887		0.99990376896227		0.00009623103773		96.23103773		0.99995188448114		0.00004811551887		48.1		8197.5

		4.000		0.99996831396539		0.00003168603461		0.99993662793078		0.00006337206922		63.37206922		0.99996831396539		0.00003168603461		31.7		6209.7

		4.100		0.99997933128423		0.00002066871577		0.99995866256846		0.00004133743154		41.33743154		0.99997933128423		0.00002066871577		20.7		4661.2

		4.200		0.99998664590267		0.00001335409733		0.99997329180533		0.00002670819467		26.70819467		0.99998664590267		0.00001335409733		13.4		3467.0

		4.300		0.99999145397881		0.00000854602119		0.99998290795762		0.00001709204238		17.09204238		0.99999145397881		0.00000854602119		8.5		2555.1

		4.400		0.99999458304695		0.00000541695305		0.99998916609389		0.00001083390611		10.83390611		0.99999458304695		0.00000541695305		5.4		1865.8

		4.500		0.99999659919694		0.00000340080306		0.99999319839388		0.00000680160612		6.80160612		0.99999659919694		0.00000340080306		3.4		1349.9

		4.600		0.99999788535662		0.00000211464338		0.99999577071325		0.00000422928675		4.22928675		0.99999788535662		0.00000211464338		2.1		967.6

		4.700		0.99999869768435		0.00000130231565		0.99999739536869		0.00000260463131		2.60463131		0.99999869768435		0.00000130231565		1.3		687.1

		4.800		0.99999920564733		0.00000079435267		0.99999841129466		0.00000158870534		1.58870534		0.99999920564733		0.00000079435267		0.8		483.4

		4.900		0.99999952013045		0.00000047986955		0.99999904026091		0.00000095973909		0.95973909		0.99999952013045		0.00000047986955		0.5		336.9

		5.000		0.99999971289500		0.00000028710500		0.99999942579000		0.00000057421000		0.57421000		0.99999971289500		0.00000028710500		0.3		232.6

		5.100		0.99999982987769		0.00000017012231		0.99999965975537		0.00000034024463		0.34024463		0.99999982987769		0.00000017012231		0.2		159.1

		5.200		0.99999990016560		0.00000009983440		0.99999980033120		0.00000019966880		0.19966880		0.99999990016560		0.00000009983440		0.1		107.8

		5.300		0.99999994197793		0.00000005802207		0.99999988395587		0.00000011604413		0.11604413		0.99999994197793		0.00000005802207		0.058		72.3

		5.400		0.99999996660388		0.00000003339612		0.99999993320776		0.00000006679225		0.06679225		0.99999996660388		0.00000003339612		0.033		48.1

		5.500		0.99999998096360		0.00000001903640		0.99999996192720		0.00000003807280		0.03807280		0.99999998096360		0.00000001903640		0.019		31.7

		5.600		0.99999998925378		0.00000001074622		0.99999997850757		0.00000002149243		0.02149243		0.99999998925378		0.00000001074622		0.011		20.7

		5.700		0.99999999399235		0.00000000600765		0.99999998798469		0.00000001201531		0.01201531		0.99999999399235		0.00000000600765		0.006		13.3

		5.800		0.99999999667395		0.00000000332605		0.99999999334790		0.00000000665210		0.00665210		0.99999999667395		0.00000000332605		0.003		8.5

		5.900		0.99999999817642		0.00000000182358		0.99999999635284		0.00000000364716		0.00364716		0.99999999817642		0.00000000182358		0.002		5.4

		6.000		0.99999999900988		0.00000000099012		0.99999999801976		0.00000000198024		0.00198024		0.99999999900988		0.00000000099012		0.001		3.4

		6.100		0.99999999946763		0.00000000053238		0.99999999893525		0.00000000106475		0.00106475		0.99999999946763		0.00000000053238		0.001		2.1

		6.200		0.99999999971653		0.00000000028347		0.99999999943306		0.00000000056694		0.00056694		0.99999999971653		0.00000000028347		0.000		1.3

		6.300		0.99999999985053		0.00000000014947		0.99999999970106		0.00000000029894		0.00029894		0.99999999985053		0.00000000014947		0.000		0.8

		6.400		0.99999999992195		0.00000000007805		0.99999999984390		0.00000000015610		0.00015610		0.99999999992195		0.00000000007805		0.000		0.5

		6.500		0.99999999995964		0.00000000004036		0.99999999991928		0.00000000008072		0.00008072		0.99999999995964		0.00000000004036		0.000		0.3

		6.600		0.99999999997934		0.00000000002067		0.99999999995867		0.00000000004133		0.00004133		0.99999999997934		0.00000000002067		0.000		0.2

		6.700		0.99999999998952		0.00000000001048		0.99999999997904		0.00000000002096		0.00002096		0.99999999998952		0.00000000001048		0.000		0.1

		6.800		0.99999999999474		0.00000000000526		0.99999999998948		0.00000000001052		0.00001052		0.99999999999474		0.00000000000526		0.000		0.058

		6.900		0.99999999999738		0.00000000000262		0.99999999999477		0.00000000000523		0.00000523		0.99999999999738		0.00000000000262		0.000		0.033

		7.000		0.99999999999871		0.00000000000129		0.99999999999742		0.00000000000258		0.00000258		0.99999999999871		0.00000000000129		0.000		0.019

		7.100		0.99999999999937		0.00000000000063		0.99999999999874		0.00000000000126		0.00000126		0.99999999999937		0.00000000000063		0.000		0.011

		7.200		0.99999999999970		0.00000000000030		0.99999999999939		0.00000000000061		0.00000061		0.99999999999970		0.00000000000030		0.000		0.006

		7.300		0.99999999999986		0.00000000000014		0.99999999999971		0.00000000000029		0.00000029		0.99999999999986		0.00000000000014		0.000		0.003

		7.400		0.99999999999993		0.00000000000007		0.99999999999986		0.00000000000014		0.00000014		0.99999999999993		0.00000000000007		0.000		0.002

		7.500		0.99999999999997		0.00000000000003		0.99999999999994		0.00000000000006		0.00000006		0.99999999999997		0.00000000000003		0.000		0.001



Z

Total Z to + infinity

Total Z -1.5 to + infinity

Z




_1130597323.xls
Parts

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Airpump		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Cutting Board (wooden)		in		Continuous		30		25		20		25		1		5.00		5.00		0%		0%		1		4.86

		Box Hinges		Turn Degrees		Continuous		180		135		90		135		12		3.75		3.75		0%		0%		177		3.57

		rubber seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

		Tubes		Yield		Discrete																				300		3.43

		Fittings		Yield		Discrete																				430		3.33

		Switch		Yield		Discrete																				450		3.32

		plastic molding		Yield		Discrete																				600		3.24

		knife		Yield		Discrete																				10		4.27

		brackets and bolts		Yield		Discrete																				700		3.19

		rubber feet		Yield		Discrete																				300		3.43

																		Parts

																		PPM Total								3,428

																		Opportunities								130

																		DPMO								26

																		Sigma								4.04





Process

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Assembly		Yield		Discrete																				500		3.29

		Chamber Manufacturing		Yield		Discrete																				800		3.16

																		Process

																		PPM Total								1,300

																		Opportunities								36

																		DPMO								36

																		Sigma								3.97





Software

		Module		KLOC		Defects		Defects/KLOC		Zt (Sigma Score)																																Discrete

		A		20		200		10		2.33																																Continuous

		B		10		75		8		2.43

		C		5		55		11		2.29

		D		30		120		4		2.65

		E		80		450		6		2.53

						Software

						PPM Total				900,000,000

						Opportunities				145,000

						DPMO				6,207

						Sigma





Performance

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Noise		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Weight		lbs		Continuous		10		5		3		5		1		2.00		5.00		2%		0%		22,750		2.00

		Hold seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

																		Performance

																		PPM Total								23,210

																		Opportunities								36

																		DPMO								645

																		Sigma								3.22





Total

		

						Parts		Process		Performance		Total

				PPM		3,428		1,300		23,210		27,938

				Opportunities		450		36		36		522

				DPMO		26		270		645		54

				Sigma		4.04		3.97		3.22		3.87





Z Table

		

		Z		Area Under Curve from negative infinity to Z		Area Under Curve from    Z to positive infinity		Area Under Curve from        -Z to +Z		Area Under Curve (negative infinity to -Z)       PLUS                                 (+Z to positive infinity)		Convert                          (negative infinity to -Z )                  PLUS                               (+Z to positive infinity)           into PPM		Area Under Curve negative infinity to Z-1.5		Area Under Curve        (Z to positive infinity)		Convert Area Under Curve (Z to positive infinity) into PPM		Convert Area Under Curve (Z-1.5 to positive infinity) into PPM

		0.000		0.49999999978172		0.50000000000000		0.00000000000000		1.00000000000000		1,000,000.00000000		0.49999999978172		0.50000000021828		500,000.0		933192.8

		0.100		0.53982789553366		0.46017210446634		0.07965579106731		0.92034420893269		920,344.20893269		0.53982789553366		0.46017210446634		460,172.1		919243.3

		0.200		0.57925968716672		0.42074031283329		0.15851937433343		0.84148062566657		841,480.62566657		0.57925968716672		0.42074031283329		420,740.3		903199.5

		0.300		0.61791135747262		0.38208864252738		0.23582271494524		0.76417728505476		764,177.28505476		0.61791135747262		0.38208864252738		382,088.6		884930.3

		0.400		0.65542169658687		0.34457830341314		0.31084339317373		0.68915660682627		689,156.60682627		0.65542169658687		0.34457830341314		344,578.3		864333.9

		0.500		0.69146246736428		0.30853753263572		0.38292493472856		0.61707506527144		617,075.06527144		0.69146246736428		0.30853753263572		308,537.5		841344.7

		0.600		0.72574693506144		0.27425306493856		0.45149387012288		0.54850612987713		548,506.12987713		0.72574693506144		0.27425306493856		274,253.1		815939.9

		0.700		0.75803642151521		0.24196357848479		0.51607284303042		0.48392715696958		483,927.15696958		0.75803642151521		0.24196357848479		241,963.6		788144.6

		0.800		0.78814466606172		0.21185533393828		0.57628933212343		0.42371066787657		423,710.66787657		0.78814466606172		0.21185533393828		211,855.3		758036.3

		0.900		0.81593990826808		0.18406009173192		0.63187981653616		0.36812018346384		368,120.18346384		0.81593990826808		0.18406009173192		184,060.1		725746.9

		1.000		0.84134474024100		0.15865525975900		0.68268948048199		0.31731051951801		317,310.51951801		0.84134474024100		0.15865525975900		158,655.3		691462.5

		1.100		0.86433389849238		0.13566610150762		0.72866779698475		0.27133220301525		271,332.20301525		0.86433389849238		0.13566610150762		135,666.1		655421.7

		1.200		0.88493026828229		0.11506973171771		0.76986053656457		0.23013946343543		230,139.46343543		0.88493026828229		0.11506973171771		115,069.7		617911.4

		1.300		0.90319945050426		0.09680054949574		0.80639890100852		0.19360109899149		193,601.09899149		0.90319945050426		0.09680054949574		96,800.5		579259.7

		1.400		0.91924328874370		0.08075671125630		0.83848657748739		0.16151342251261		161,513.42251261		0.91924328874370		0.08075671125630		80,756.7		539827.8

		1.500		0.93319277120655		0.06680722879345		0.86638554241309		0.13361445758691		133,614.45758691		0.93319277120655		0.50000000000000		500,000.0		500000.0

		1.600		0.94520071054612		0.05479928945388		0.89040142109224		0.10959857890776		109,598.57890776		0.94520071054612		0.05479928945388		54,799.3		460172.2

		1.645		0.95001511010609		0.04998488989391		0.90003022021217		0.09996977978783		99,969.77978783		0.95001511010609		0.04998488989391		49,984.9		442355.4

		1.700		0.95543456821752		0.04456543178248		0.91086913643504		0.08913086356496		89,130.86356496		0.95543456821752		0.04456543178248		44,565.4		420740.3

		1.800		0.96406973448618		0.03593026551383		0.92813946897235		0.07186053102765		71,860.53102765		0.96406973448618		0.03593026551383		35,930.3		382088.6

		1.900		0.97128350713543		0.02871649286457		0.94256701427085		0.05743298572915		57,432.98572915		0.97128350713543		0.02871649286457		28,716.5		344578.3

		2.000		0.97724993796381		0.02275006203619		0.95449987592762		0.04550012407238		45,500.12407238		0.97724993796381		0.02275006203619		22,750.1		308537.5

		2.100		0.98213564258197		0.01786435741803		0.96427128516394		0.03572871483606		35,728.71483606		0.98213564258197		0.01786435741803		17,864.4		274253.1

		2.200		0.98609660109168		0.01390339890832		0.97219320218336		0.02780679781664		27,806.79781664		0.98609660109168		0.01390339890832		13,903.4		241963.7

		2.300		0.98927591894028		0.01072408105972		0.97855183788056		0.02144816211944		21,448.16211944		0.98927591894028		0.01072408105972		10,724.1		211855.4

		2.326		0.98999074803142		0.01000925196858		0.97998149606284		0.02001850393716		20,018.50393716		0.98999074803142		0.01000925196858		10,009.3		204402.0

		2.400		0.99180247113057		0.00819752886943		0.98360494226114		0.01639505773886		16,395.05773886		0.99180247113057		0.00819752886943		8,197.5		184060.1

		2.500		0.99379032014125		0.00620967985875		0.98758064028251		0.01241935971749		12,419.35971749		0.99379032014125		0.00620967985875		6,209.7		158655.3

		2.576		0.99500243823914		0.00499756176086		0.99000487647828		0.00999512352172		9,995.12352172		0.99500243823914		0.00499756176086		4,997.6		140963.6

		2.600		0.99533877821735		0.00466122178265		0.99067755643471		0.00932244356529		9,322.44356529		0.99533877821735		0.00466122178265		4,661.2		135666.1

		2.700		0.99653297694689		0.00346702305311		0.99306595389378		0.00693404610622		6,934.04610622		0.99653297694689		0.00346702305311		3,467.0		115069.7

		2.800		0.99744480935848		0.00255519064153		0.99488961871695		0.00511038128305		5,110.38128305		0.99744480935848		0.00255519064153		2,555.2		96800.5

		2.900		0.99813411985961		0.00186588014039		0.99626823971921		0.00373176028079		3,731.76028079		0.99813411985961		0.00186588014039		1,865.9		80756.7

		3.000		0.99865003277676		0.00134996722324		0.99730006555353		0.00269993444647		2,699.93444647		0.99865003277676		0.00134996722324		1,350.0		66807.2				2699.9344464713		997300		2700

		3.100		0.99903232876440		0.00096767123560		0.99806465752881		0.00193534247119		1,935.34247119		0.99903232876440		0.00096767123560		967.7		54799.3

		3.200		0.99931279791921		0.00068720208079		0.99862559583842		0.00137440416158		1,374.40416158		0.99931279791921		0.00068720208079		687.2		44565.5

		3.300		0.99951651746336		0.00048348253664		0.99903303492671		0.00096696507329		966.96507329		0.99951651746336		0.00048348253664		483.5		35930.3

		3.400		0.99966301917707		0.00033698082293		0.99932603835413		0.00067396164587		673.96164587		0.99966301917707		0.00033698082293		337.0		28716.6

		3.500		0.99976732662633		0.00023267337367		0.99953465325266		0.00046534674734		465.34674734		0.99976732662633		0.00023267337367		232.7		22750.1

		3.600		0.99984085428623		0.00015914571377		0.99968170857246		0.00031829142754		318.29142754		0.99984085428623		0.00015914571377		159.1		17864.4

		3.700		0.99989216985459		0.00010783014541		0.99978433970919		0.00021566029081		215.66029081		0.99989216985459		0.00010783014541		107.8		13903.4

		3.800		0.99992762756573		0.00007237243427		0.99985525513145		0.00014474486855		144.74486855		0.99992762756573		0.00007237243427		72.4		10724.1

		3.900		0.99995188448114		0.00004811551887		0.99990376896227		0.00009623103773		96.23103773		0.99995188448114		0.00004811551887		48.1		8197.5

		4.000		0.99996831396539		0.00003168603461		0.99993662793078		0.00006337206922		63.37206922		0.99996831396539		0.00003168603461		31.7		6209.7

		4.100		0.99997933128423		0.00002066871577		0.99995866256846		0.00004133743154		41.33743154		0.99997933128423		0.00002066871577		20.7		4661.2

		4.200		0.99998664590267		0.00001335409733		0.99997329180533		0.00002670819467		26.70819467		0.99998664590267		0.00001335409733		13.4		3467.0

		4.300		0.99999145397881		0.00000854602119		0.99998290795762		0.00001709204238		17.09204238		0.99999145397881		0.00000854602119		8.5		2555.1

		4.400		0.99999458304695		0.00000541695305		0.99998916609389		0.00001083390611		10.83390611		0.99999458304695		0.00000541695305		5.4		1865.8

		4.500		0.99999659919694		0.00000340080306		0.99999319839388		0.00000680160612		6.80160612		0.99999659919694		0.00000340080306		3.4		1349.9

		4.600		0.99999788535662		0.00000211464338		0.99999577071325		0.00000422928675		4.22928675		0.99999788535662		0.00000211464338		2.1		967.6

		4.700		0.99999869768435		0.00000130231565		0.99999739536869		0.00000260463131		2.60463131		0.99999869768435		0.00000130231565		1.3		687.1

		4.800		0.99999920564733		0.00000079435267		0.99999841129466		0.00000158870534		1.58870534		0.99999920564733		0.00000079435267		0.8		483.4

		4.900		0.99999952013045		0.00000047986955		0.99999904026091		0.00000095973909		0.95973909		0.99999952013045		0.00000047986955		0.5		336.9

		5.000		0.99999971289500		0.00000028710500		0.99999942579000		0.00000057421000		0.57421000		0.99999971289500		0.00000028710500		0.3		232.6

		5.100		0.99999982987769		0.00000017012231		0.99999965975537		0.00000034024463		0.34024463		0.99999982987769		0.00000017012231		0.2		159.1

		5.200		0.99999990016560		0.00000009983440		0.99999980033120		0.00000019966880		0.19966880		0.99999990016560		0.00000009983440		0.1		107.8

		5.300		0.99999994197793		0.00000005802207		0.99999988395587		0.00000011604413		0.11604413		0.99999994197793		0.00000005802207		0.058		72.3

		5.400		0.99999996660388		0.00000003339612		0.99999993320776		0.00000006679225		0.06679225		0.99999996660388		0.00000003339612		0.033		48.1

		5.500		0.99999998096360		0.00000001903640		0.99999996192720		0.00000003807280		0.03807280		0.99999998096360		0.00000001903640		0.019		31.7

		5.600		0.99999998925378		0.00000001074622		0.99999997850757		0.00000002149243		0.02149243		0.99999998925378		0.00000001074622		0.011		20.7

		5.700		0.99999999399235		0.00000000600765		0.99999998798469		0.00000001201531		0.01201531		0.99999999399235		0.00000000600765		0.006		13.3

		5.800		0.99999999667395		0.00000000332605		0.99999999334790		0.00000000665210		0.00665210		0.99999999667395		0.00000000332605		0.003		8.5

		5.900		0.99999999817642		0.00000000182358		0.99999999635284		0.00000000364716		0.00364716		0.99999999817642		0.00000000182358		0.002		5.4

		6.000		0.99999999900988		0.00000000099012		0.99999999801976		0.00000000198024		0.00198024		0.99999999900988		0.00000000099012		0.001		3.4

		6.100		0.99999999946763		0.00000000053238		0.99999999893525		0.00000000106475		0.00106475		0.99999999946763		0.00000000053238		0.001		2.1

		6.200		0.99999999971653		0.00000000028347		0.99999999943306		0.00000000056694		0.00056694		0.99999999971653		0.00000000028347		0.000		1.3

		6.300		0.99999999985053		0.00000000014947		0.99999999970106		0.00000000029894		0.00029894		0.99999999985053		0.00000000014947		0.000		0.8

		6.400		0.99999999992195		0.00000000007805		0.99999999984390		0.00000000015610		0.00015610		0.99999999992195		0.00000000007805		0.000		0.5

		6.500		0.99999999995964		0.00000000004036		0.99999999991928		0.00000000008072		0.00008072		0.99999999995964		0.00000000004036		0.000		0.3

		6.600		0.99999999997934		0.00000000002067		0.99999999995867		0.00000000004133		0.00004133		0.99999999997934		0.00000000002067		0.000		0.2

		6.700		0.99999999998952		0.00000000001048		0.99999999997904		0.00000000002096		0.00002096		0.99999999998952		0.00000000001048		0.000		0.1

		6.800		0.99999999999474		0.00000000000526		0.99999999998948		0.00000000001052		0.00001052		0.99999999999474		0.00000000000526		0.000		0.058

		6.900		0.99999999999738		0.00000000000262		0.99999999999477		0.00000000000523		0.00000523		0.99999999999738		0.00000000000262		0.000		0.033

		7.000		0.99999999999871		0.00000000000129		0.99999999999742		0.00000000000258		0.00000258		0.99999999999871		0.00000000000129		0.000		0.019

		7.100		0.99999999999937		0.00000000000063		0.99999999999874		0.00000000000126		0.00000126		0.99999999999937		0.00000000000063		0.000		0.011

		7.200		0.99999999999970		0.00000000000030		0.99999999999939		0.00000000000061		0.00000061		0.99999999999970		0.00000000000030		0.000		0.006

		7.300		0.99999999999986		0.00000000000014		0.99999999999971		0.00000000000029		0.00000029		0.99999999999986		0.00000000000014		0.000		0.003

		7.400		0.99999999999993		0.00000000000007		0.99999999999986		0.00000000000014		0.00000014		0.99999999999993		0.00000000000007		0.000		0.002

		7.500		0.99999999999997		0.00000000000003		0.99999999999994		0.00000000000006		0.00000006		0.99999999999997		0.00000000000003		0.000		0.001



Z

Total Z to + infinity

Total Z -1.5 to + infinity

Z
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Sheet1

		Plus and Deltas for Enpi Team

		Plus		Delta

		Multifunctional group		Not enough times when entire group can meet

		Shared workload		Lack of instruction on specific items

		Quick replies from 'Executive Sponsor'		Lack of examples

		Motivated Teammates		Lack of experience in specific project (no past experience)

		No team arguments		Time allotted for entire process is kind of small (especially since 4 weeks were wasted)

		Got things done on time

		Good group size

		total 8		total 5
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Parts

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Airpump		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Cutting Board (wooden)		in		Continuous		30		25		20		25		1		5.00		5.00		0%		0%		1		4.86

		Box Hinges		Turn Degrees		Continuous		180		135		90		135		12		3.75		3.75		0%		0%		177		3.57

		rubber seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

		Tubes		Yield		Discrete																				300		3.43

		Fittings		Yield		Discrete																				430		3.33

		Switch		Yield		Discrete																				450		3.32

		plastic molding		Yield		Discrete																				600		3.24

		knife		Yield		Discrete																				10		4.27

		brackets and bolts		Yield		Discrete																				700		3.19

		rubber feet		Yield		Discrete																				300		3.43

																		Parts

																		PPM Total								3,428

																		Opportunities								130

																		DPMO								26

																		Sigma								4.04





Process

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Assembly		Yield		Discrete																				500		3.29

		Chamber Manufacturing		Yield		Discrete																				800		3.16

																		Process

																		PPM Total								1,300

																		Opportunities								36

																		DPMO								36

																		Sigma								3.97





Software

		Module		KLOC		Defects		Defects/KLOC		Zt (Sigma Score)																																Discrete

		A		20		200		10		2.33																																Continuous

		B		10		75		8		2.43

		C		5		55		11		2.29

		D		30		120		4		2.65

		E		80		450		6		2.53

						Software

						PPM Total				900,000,000

						Opportunities				145,000

						DPMO				6,207

						Sigma





Performance

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Noise		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Weight		lbs		Continuous		10		5		3		5		1		2.00		5.00		2%		0%		22,750		2.00

		Hold seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

																		Performance

																		PPM Total								23,210

																		Opportunities								36

																		DPMO								645

																		Sigma								3.22





Total

		

						Parts		Process		Performance		Total

				PPM		3,428		1,300		23,210		27,938

				Opportunities		450		36		36		522

				DPMO		26		270		645		54

				Sigma		4.04		3.97		3.22		3.87





Z Table

		

		Z		Area Under Curve from negative infinity to Z		Area Under Curve from    Z to positive infinity		Area Under Curve from        -Z to +Z		Area Under Curve (negative infinity to -Z)       PLUS                                 (+Z to positive infinity)		Convert                          (negative infinity to -Z )                  PLUS                               (+Z to positive infinity)           into PPM		Area Under Curve negative infinity to Z-1.5		Area Under Curve        (Z to positive infinity)		Convert Area Under Curve (Z to positive infinity) into PPM		Convert Area Under Curve (Z-1.5 to positive infinity) into PPM

		0.000		0.50000000000000		0.50000000000000		0.00000000000000		1.00000000000000		1,000,000.00000000		0.50000000000000		0.50000000000000		500,000.0		933192.8

		0.100		0.53982783727702		0.46017216272298		0.07965567455403		0.92034432544597		920,344.32544597		0.53982783727702		0.46017216272298		460,172.2		919243.3

		0.200		0.57925970943909		0.42074029056091		0.15851941887818		0.84148058112182		841,480.58112182		0.57925970943909		0.42074029056091		420,740.3		903199.5

		0.300		0.61791142218894		0.38208857781106		0.23582284437788		0.76417715562212		764,177.15562212		0.61791142218894		0.38208857781106		382,088.6		884930.3

		0.400		0.65542174161031		0.34457825838969		0.31084348322063		0.68915651677937		689,156.51677937		0.65542174161031		0.34457825838969		344,578.3		864333.9

		0.500		0.69146246127400		0.30853753872600		0.38292492254801		0.61707507745200		617,075.07745200		0.69146246127400		0.30853753872600		308,537.5		841344.7

		0.600		0.72574688224992		0.27425311775008		0.45149376449983		0.54850623550017		548,506.23550017		0.72574688224992		0.27425311775008		274,253.1		815939.9

		0.700		0.75803634777692		0.24196365222308		0.51607269555384		0.48392730444617		483,927.30444617		0.75803634777692		0.24196365222308		241,963.7		788144.6

		0.800		0.78814460141659		0.21185539858341		0.57628920283319		0.42371079716681		423,710.79716681		0.78814460141659		0.21185539858341		211,855.4		758036.3

		0.900		0.81593987465323		0.18406012534677		0.63187974930647		0.36812025069354		368,120.25069354		0.81593987465323		0.18406012534677		184,060.1		725746.9

		1.000		0.84134474606854		0.15865525393146		0.68268949213707		0.31731050786293		317,310.50786293		0.84134474606854		0.15865525393146		158,655.3		691462.5

		1.100		0.86433393905361		0.13566606094639		0.72866787810722		0.27133212189278		271,332.12189278		0.86433393905361		0.13566606094639		135,666.1		655421.7

		1.200		0.88493032977829		0.11506967022171		0.76986065955657		0.23013934044343		230,139.34044343		0.88493032977829		0.11506967022171		115,069.7		617911.4

		1.300		0.90319951541439		0.09680048458562		0.80639903082877		0.19360096917123		193,600.96917123		0.90319951541439		0.09680048458562		96,800.5		579259.7

		1.400		0.91924334076622		0.08075665923378		0.83848668153245		0.16151331846755		161,513.31846755		0.91924334076622		0.08075665923378		80,756.7		539827.8

		1.500		0.93319279873114		0.06680720126886		0.86638559746228		0.13361440253772		133,614.40253772		0.93319279873114		0.50000000000000		500,000.0		500000.0

		1.600		0.94520070830044		0.05479929169956		0.89040141660088		0.10959858339912		109,598.58339912		0.94520070830044		0.05479929169956		54,799.3		460172.2

		1.645		0.95001509446088		0.04998490553912		0.90003018892176		0.09996981107824		99,969.81107824		0.95001509446088		0.04998490553912		49,984.9		442355.4

		1.700		0.95543453724145		0.04456546275855		0.91086907448291		0.08913092551709		89,130.92551709		0.95543453724145		0.04456546275855		44,565.5		420740.3

		1.800		0.96406968088707		0.03593031911293		0.92813936177414		0.07186063822586		71,860.63822586		0.96406968088707		0.03593031911293		35,930.3		382088.6

		1.900		0.97128344018400		0.02871655981600		0.94256688036799		0.05743311963201		57,433.11963201		0.97128344018400		0.02871655981600		28,716.6		344578.3

		2.000		0.97724986805182		0.02275013194818		0.95449973610364		0.04550026389636		45,500.26389636		0.97724986805182		0.02275013194818		22,750.1		308537.5

		2.100		0.98213557943718		0.01786442056282		0.96427115887436		0.03572884112564		35,728.84112564		0.98213557943718		0.01786442056282		17,864.4		274253.1

		2.200		0.98609655248650		0.01390344751350		0.97219310497300		0.02780689502700		27,806.89502700		0.98609655248650		0.01390344751350		13,903.4		241963.7

		2.300		0.98927588997832		0.01072411002168		0.97855177995665		0.02144822004335		21,448.22004335		0.98927588997832		0.01072411002168		10,724.1		211855.4

		2.326		0.98999072465913		0.01000927534087		0.97998144931826		0.02001855068174		20,018.55068174		0.98999072465913		0.01000927534087		10,009.3		204402.0

		2.400		0.99180246407540		0.00819753592460		0.98360492815081		0.01639507184919		16,395.07184919		0.99180246407540		0.00819753592460		8,197.5		184060.1

		2.500		0.99379033467422		0.00620966532578		0.98758066934845		0.01241933065155		12,419.33065155		0.99379033467422		0.00620966532578		6,209.7		158655.3

		2.576		0.99500246768427		0.00499753231574		0.99000493536853		0.00999506463147		9,995.06463147		0.99500246768427		0.00499753231574		4,997.5		140963.6

		2.600		0.99533881197628		0.00466118802372		0.99067762395256		0.00932237604744		9,322.37604744		0.99533881197628		0.00466118802372		4,661.2		135666.1

		2.700		0.99653302619696		0.00346697380304		0.99306605239392		0.00693394760608		6,933.94760608		0.99653302619696		0.00346697380304		3,467.0		115069.7

		2.800		0.99744486966957		0.00255513033043		0.99488973933914		0.00511026066086		5,110.26066086		0.99744486966957		0.00255513033043		2,555.1		96800.5

		2.900		0.99813418669962		0.00186581330038		0.99626837339923		0.00373162660077		3,731.62660077		0.99813418669962		0.00186581330038		1,865.8		80756.7

		3.000		0.99865010196837		0.00134989803163		0.99730020393674		0.00269979606326		2,699.79606326		0.99865010196837		0.00134989803163		1,349.9		66807.2				2699.79606326		997300		2700

		3.100		0.99903239678678		0.00096760321322		0.99806479357356		0.00193520642644		1,935.20642644		0.99903239678678		0.00096760321322		967.6		54799.3

		3.200		0.99931286206208		0.00068713793792		0.99862572412417		0.00137427587583		1,374.27587583		0.99931286206208		0.00068713793792		687.1		44565.5

		3.300		0.99951657585762		0.00048342414238		0.99903315171523		0.00096684828477		966.84828477		0.99951657585762		0.00048342414238		483.4		35930.3

		3.400		0.99966307073432		0.00033692926568		0.99932614146865		0.00067385853135		673.85853135		0.99966307073432		0.00033692926568		336.9		28716.6

		3.500		0.99976737092097		0.00023262907903		0.99953474184193		0.00046525815807		465.25815807		0.99976737092097		0.00023262907903		232.6		22750.1

		3.600		0.99984089140984		0.00015910859016		0.99968178281968		0.00031821718032		318.21718032		0.99984089140984		0.00015910859016		159.1		17864.4

		3.700		0.99989220026652		0.00010779973348		0.99978440053304		0.00021559946696		215.59946696		0.99989220026652		0.00010779973348		107.8		13903.4

		3.800		0.99992765195608		0.00007234804392		0.99985530391215		0.00014469608785		144.69608785		0.99992765195608		0.00007234804392		72.3		10724.1

		3.900		0.99995190365599		0.00004809634401		0.99990380731197		0.00009619268803		96.19268803		0.99995190365599		0.00004809634401		48.1		8197.5

		4.000		0.99996832875816		0.00003167124184		0.99993665751633		0.00006334248367		63.34248367		0.99996832875816		0.00003167124184		31.7		6209.7

		4.100		0.99997934249308		0.00002065750692		0.99995868498616		0.00004131501384		41.31501384		0.99997934249308		0.00002065750692		20.7		4661.2

		4.200		0.99998665425099		0.00001334574901		0.99997330850198		0.00002669149802		26.69149802		0.99998665425099		0.00001334574901		13.3		3467.0

		4.300		0.99999146009452		0.00000853990548		0.99998292018905		0.00001707981095		17.07981095		0.99999146009452		0.00000853990548		8.5		2555.1

		4.400		0.99999458745609		0.00000541254391		0.99998917491218		0.00001082508782		10.82508782		0.99999458745609		0.00000541254391		5.4		1865.8

		4.500		0.99999660232687		0.00000339767313		0.99999320465373		0.00000679534627		6.79534627		0.99999660232687		0.00000339767313		3.4		1349.9

		4.600		0.99999788754530		0.00000211245470		0.99999577509059		0.00000422490941		4.22490941		0.99999788754530		0.00000211245470		2.1		967.6

		4.700		0.99999869919247		0.00000130080753		0.99999739838494		0.00000260161507		2.60161507		0.99999869919247		0.00000130080753		1.3		687.1

		4.800		0.99999920667176		0.00000079332824		0.99999841334353		0.00000158665647		1.58665647		0.99999920667176		0.00000079332824		0.8		483.4

		4.900		0.99999952081676		0.00000047918324		0.99999904163352		0.00000095836648		0.95836648		0.99999952081676		0.00000047918324		0.5		336.9

		5.000		0.99999971334835		0.00000028665165		0.99999942669669		0.00000057330331		0.57330331		0.99999971334835		0.00000028665165		0.3		232.6

		5.100		0.99999983017322		0.00000016982678		0.99999966034644		0.00000033965356		0.33965356		0.99999983017322		0.00000016982678		0.2		159.1

		5.200		0.99999990035572		0.00000009964428		0.99999980071144		0.00000019928856		0.19928856		0.99999990035572		0.00000009964428		0.1		107.8

		5.300		0.99999994209865		0.00000005790135		0.99999988419730		0.00000011580270		0.11580270		0.99999994209865		0.00000005790135		0.058		72.3

		5.400		0.99999996667955		0.00000003332045		0.99999993335909		0.00000006664091		0.06664091		0.99999996667955		0.00000003332045		0.033		48.1

		5.500		0.99999998101044		0.00000001898956		0.99999996202087		0.00000003797913		0.03797913		0.99999998101044		0.00000001898956		0.019		31.7

		5.600		0.99999998928241		0.00000001071759		0.99999997856482		0.00000002143518		0.02143518		0.99999998928241		0.00000001071759		0.011		20.7

		5.700		0.99999999400963		0.00000000599037		0.99999998801926		0.00000001198074		0.01198074		0.99999999400963		0.00000000599037		0.006		13.3

		5.800		0.99999999668425		0.00000000331575		0.99999999336851		0.00000000663149		0.00663149		0.99999999668425		0.00000000331575		0.003		8.5

		5.900		0.99999999818249		0.00000000181751		0.99999999636498		0.00000000363502		0.00363502		0.99999999818249		0.00000000181751		0.002		5.4

		6.000		0.99999999901341		0.00000000098659		0.99999999802683		0.00000000197318		0.00197318		0.99999999901341		0.00000000098659		0.001		3.4

		6.100		0.99999999946966		0.00000000053034		0.99999999893932		0.00000000106068		0.00106068		0.99999999946966		0.00000000053034		0.001		2.1

		6.200		0.99999999971768		0.00000000028232		0.99999999943537		0.00000000056463		0.00056463		0.99999999971768		0.00000000028232		0.000		1.3

		6.300		0.99999999985118		0.00000000014882		0.99999999970235		0.00000000029765		0.00029765		0.99999999985118		0.00000000014882		0.000		0.8

		6.400		0.99999999992231		0.00000000007769		0.99999999984462		0.00000000015538		0.00015538		0.99999999992231		0.00000000007769		0.000		0.5

		6.500		0.99999999995984		0.00000000004016		0.99999999991968		0.00000000008032		0.00008032		0.99999999995984		0.00000000004016		0.000		0.3

		6.600		0.99999999997944		0.00000000002056		0.99999999995888		0.00000000004112		0.00004112		0.99999999997944		0.00000000002056		0.000		0.2

		6.700		0.99999999998958		0.00000000001042		0.99999999997916		0.00000000002084		0.00002084		0.99999999998958		0.00000000001042		0.000		0.1

		6.800		0.99999999999477		0.00000000000523		0.99999999998954		0.00000000001046		0.00001046		0.99999999999477		0.00000000000523		0.000		0.058

		6.900		0.99999999999740		0.00000000000260		0.99999999999480		0.00000000000520		0.00000520		0.99999999999740		0.00000000000260		0.000		0.033

		7.000		0.99999999999872		0.00000000000128		0.99999999999744		0.00000000000256		0.00000256		0.99999999999872		0.00000000000128		0.000		0.019

		7.100		0.99999999999938		0.00000000000062		0.99999999999875		0.00000000000125		0.00000125		0.99999999999938		0.00000000000062		0.000		0.011

		7.200		0.99999999999970		0.00000000000030		0.99999999999940		0.00000000000060		0.00000060		0.99999999999970		0.00000000000030		0.000		0.006

		7.300		0.99999999999986		0.00000000000014		0.99999999999971		0.00000000000029		0.00000029		0.99999999999986		0.00000000000014		0.000		0.003

		7.400		0.99999999999993		0.00000000000007		0.99999999999986		0.00000000000014		0.00000014		0.99999999999993		0.00000000000007		0.000		0.002

		7.500		0.99999999999997		0.00000000000003		0.99999999999994		0.00000000000006		0.00000006		0.99999999999997		0.00000000000003		0.000		0.001



Z

Total Z to + infinity

Total Z -1.5 to + infinity

Z
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Pugh Chart

		Pugh Concept Selection

				The Food Saver		The Baker's Box		The Bread Saver		The Fresh Box

				DATUM		1		2		3

		Goals		Concept 0		Concept 1		Concept 2		Concept 3

		Quiet operation				+		+		+

		Easy "one button" operation				+		+		+

		A variety of colors				+		+		+

		Lightweight, can unplug and store in cupboard				-		-		0

		Good seal and hold vacuum				+		+		+

		Easy to close				+		+		+

		Not big, but should hold specialty size loafs				+		+		+

		Energy efficient				0		0		0

		Counter top style				+		+		+

		Decorative wood coloring				+		+		+

		Includes cutting board				0		+		+

		Affordable				0		0		0

		Easy to set up				+		+		-

		Variety of mounting styles				0		0		+

		S+				+9		+10		+10

		S-				-1		-1		-1

		S		0		8		9		9

		S-:  (x-1)

		Quiet operation		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Easy "one button" operation		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		A variety of colors		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Lightweight, can unplug and store in cupboard		-1		0		0		-1		-1		-1		-1		-1		-1		-1		-1

		Good seal and hold vacuum		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Easy to close		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Not big, but should hold specialty size loafs		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Energy efficient		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Counter top style		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		0		0		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Decorative wood coloring		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Includes cutting board		-1		-1		0		0		-1		-1		-1		-1		-1		-1		-1

		Affordable		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Easy to set up		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		S+ (x+1)

		Quiet operation		1		0		0		0		1		1		1		1		1		1		1

		Easy "one button" operation		1		0		0		0		1		1		1		1		1		1		1

		A variety of colors		1		0		0		0		1		1		1		1		1		1		1

		Lightweight, can unplug and store in cupboard		1		0		0		1		1		1		1		1		1		1		1

		Good seal and hold vacuum		1		0		0		0		1		1		1		1		1		1		1

		Easy to close		1		0		0		0		1		1		1		1		1		1		1

		Not big, but should hold specialty size loafs		1		0		0		0		1		1		1		1		1		1		1

		Energy efficient		1		1		1		1		1		1		1		1		1		1		1

		Counter top style		1		0		0		0		1		1		1		1		1		1		1

		0		0		0		0		0		1		1		1		1		1		1		1

		Decorative wood coloring		1		0		0		0		1		1		1		1		1		1		1

		Includes cutting board		1		1		0		0		1		1		1		1		1		1		1

		Affordable		1		1		1		1		1		1		1		1		1		1		1

		Easy to set up		1		0		0		0		1		1		1		1		1		1		1

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

				Best Case		Major Strengths				Major Weaknesses

				Concept 3		one button operation				ease of set up

						variety of colors

						includes cutting board										Action		Who				ECD

						good seal

				Hybrid Concepts

				Steps to Accomplish

				1.  Establish Customer Requirements of Roughly Equal Importance

				2.  Individuals Develop Concepts to achieve customer requirements

				3.  Best known concept chosen as "Datum"

				4.  Each Concept rated vs datum case.  "+" is significantly better, "-" is significantly worse, "0" is same

				5.  Select Best Cases

				6.  Identify Major Strengths and Weaknesses of Best

				7.  Develop hybrid cases to maximize strengths

				8.  Assign Actions

				9.  If concept is not "Invulnerable", choose new datum and iterate





Best in Class Comp

		Customer Outcome		Kano Sat Score (M+O)		Kano Dissat Score (O+A)		Best In Class Mfgr		Best In Class Description		Our Final Design Description		Our Final Design Score

		Quiet operation		90%		25%		Food Saver		65-70dB		50 dB		1				0.25

		Easy "one button" operation		30%		70%		Food Saver		off and on with touch of one button		one button start, automatic shut-off		0				0

		A variety of colors		25%		75%		Food Saver		white and grey		variety of colors will be offered		1				0.75

		Lightweight, can unplug and store in cupboard		60%		30%		Food Saver		made of plastic & designed to fit under counter		will be made of plastic		0				0

		Good seal and hold vacuum		100%		0%		Food Saver		use platic bags and containers to hold seal		will have great seal		1				0

		Easy to close		100%		0%		Food Saver		close container and lock each side		door automatically lock when door closed		1				0

		Not big, but should hold specialty size loafs		40%		55%		N/A		no competition		dimensions will be approx. 20"x12"X12"		1				0.55

		Energy efficient		60%		30%		Food Saver		uses 1200 watts		will use approx. 1200 watts		0				0

		Counter top style		10%		75%		Food Saver		designed to fit on counter top		will be designed to fit under a cupboard		1				0.75

		Decorative wood coloring		25%		75%		N/A		no competition		decorative wood coloring will be included in variety of colors		1				0

		Includes cutting board		10%		90%		N/A		no competition		bread box will include a cutting board		1				0.75

		Affordable		90%		85%		Food Saver		129.95 for small up to 274.95 for larger		cost will be between 150.00 and 250.00		1				0.9

		Easy to set up						Food Saver		plug in and hook accessories, includes video		user will be required to plud in and press start		1				0.85

		Score												1000%				0%



&CSolution Comparison to Best in Class

-1 "Significantly Worse than Best In Class"
0 "Same as Best in Class"
+1 "Significantly Better Than Best in Class"










_1130596325.xls
Parts

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Airpump		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Cutting Board (wooden)		in		Continuous		30		25		20		25		1		5.00		5.00		0%		0%		1		4.86

		Box Hinges		Turn Degrees		Continuous		180		135		90		135		12		3.75		3.75		0%		0%		177		3.57

		rubber seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

		Tubes		Yield		Discrete																				300		3.43

		Fittings		Yield		Discrete																				430		3.33

		Switch		Yield		Discrete																				450		3.32

		plastic molding		Yield		Discrete																				600		3.24

		knife		Yield		Discrete																				10		4.27

		brackets and bolts		Yield		Discrete																				700		3.19

		rubber feet		Yield		Discrete																				300		3.43

																		Parts

																		PPM Total								3,428

																		Opportunities								130

																		DPMO								26

																		Sigma								4.04





Process

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Assembly		Yield		Discrete																				500		3.29

		Chamber Manufacturing		Yield		Discrete																				800		3.16

																		Process

																		PPM Total								1,300

																		Opportunities								36

																		DPMO								36

																		Sigma								3.97





Software

		Module		KLOC		Defects		Defects/KLOC		Zt (Sigma Score)																																Discrete

		A		20		200		10		2.33																																Continuous

		B		10		75		8		2.43

		C		5		55		11		2.29

		D		30		120		4		2.65

		E		80		450		6		2.53

						Software

						PPM Total				900,000,000

						Opportunities				145,000

						DPMO				6,207

						Sigma





Performance

		Parameter		Units		Discrete or Continuous		USL		Target		LSL		Mean		Stdev		Zl		Zu		pl		pu		PPM Defective		Zt (Sigma Score)																																Discrete

		Noise		db		Continuous		60		50		30		50		3		6.67		3.33		0%		0%		429		3.33																																Continuous

		Weight		lbs		Continuous		10		5		3		5		1		2.00		5.00		2%		0%		22,750		2.00

		Hold seal		mmHg		Continuous		400		300		200		300		24		4.17		4.17		0%		0%		31		4.01

																		Performance

																		PPM Total								23,210

																		Opportunities								36

																		DPMO								645

																		Sigma								3.22





Total

		

						Parts		Process		Performance		Total

				PPM		3,428		1,300		23,210		27,938

				Opportunities		450		36		36		522

				DPMO		26		270		645		54

				Sigma		4.04		3.97		3.22		3.87





Z Table

		

		Z		Area Under Curve from negative infinity to Z		Area Under Curve from    Z to positive infinity		Area Under Curve from        -Z to +Z		Area Under Curve (negative infinity to -Z)       PLUS                                 (+Z to positive infinity)		Convert                          (negative infinity to -Z )                  PLUS                               (+Z to positive infinity)           into PPM		Area Under Curve negative infinity to Z-1.5		Area Under Curve        (Z to positive infinity)		Convert Area Under Curve (Z to positive infinity) into PPM		Convert Area Under Curve (Z-1.5 to positive infinity) into PPM

		0.000		0.50000000000000		0.50000000000000		0.00000000000000		1.00000000000000		1,000,000.00000000		0.50000000000000		0.50000000000000		500,000.0		933192.8

		0.100		0.53982783727702		0.46017216272298		0.07965567455403		0.92034432544597		920,344.32544597		0.53982783727702		0.46017216272298		460,172.2		919243.3

		0.200		0.57925970943909		0.42074029056091		0.15851941887818		0.84148058112182		841,480.58112182		0.57925970943909		0.42074029056091		420,740.3		903199.5

		0.300		0.61791142218894		0.38208857781106		0.23582284437788		0.76417715562212		764,177.15562212		0.61791142218894		0.38208857781106		382,088.6		884930.3

		0.400		0.65542174161031		0.34457825838969		0.31084348322063		0.68915651677937		689,156.51677937		0.65542174161031		0.34457825838969		344,578.3		864333.9

		0.500		0.69146246127400		0.30853753872600		0.38292492254801		0.61707507745200		617,075.07745200		0.69146246127400		0.30853753872600		308,537.5		841344.7

		0.600		0.72574688224992		0.27425311775008		0.45149376449983		0.54850623550017		548,506.23550017		0.72574688224992		0.27425311775008		274,253.1		815939.9

		0.700		0.75803634777692		0.24196365222308		0.51607269555384		0.48392730444617		483,927.30444617		0.75803634777692		0.24196365222308		241,963.7		788144.6

		0.800		0.78814460141659		0.21185539858341		0.57628920283319		0.42371079716681		423,710.79716681		0.78814460141659		0.21185539858341		211,855.4		758036.3

		0.900		0.81593987465323		0.18406012534677		0.63187974930647		0.36812025069354		368,120.25069354		0.81593987465323		0.18406012534677		184,060.1		725746.9

		1.000		0.84134474606854		0.15865525393146		0.68268949213707		0.31731050786293		317,310.50786293		0.84134474606854		0.15865525393146		158,655.3		691462.5

		1.100		0.86433393905361		0.13566606094639		0.72866787810722		0.27133212189278		271,332.12189278		0.86433393905361		0.13566606094639		135,666.1		655421.7

		1.200		0.88493032977829		0.11506967022171		0.76986065955657		0.23013934044343		230,139.34044343		0.88493032977829		0.11506967022171		115,069.7		617911.4

		1.300		0.90319951541439		0.09680048458562		0.80639903082877		0.19360096917123		193,600.96917123		0.90319951541439		0.09680048458562		96,800.5		579259.7

		1.400		0.91924334076622		0.08075665923378		0.83848668153245		0.16151331846755		161,513.31846755		0.91924334076622		0.08075665923378		80,756.7		539827.8

		1.500		0.93319279873114		0.06680720126886		0.86638559746228		0.13361440253772		133,614.40253772		0.93319279873114		0.50000000000000		500,000.0		500000.0

		1.600		0.94520070830044		0.05479929169956		0.89040141660088		0.10959858339912		109,598.58339912		0.94520070830044		0.05479929169956		54,799.3		460172.2

		1.645		0.95001509446088		0.04998490553912		0.90003018892176		0.09996981107824		99,969.81107824		0.95001509446088		0.04998490553912		49,984.9		442355.4

		1.700		0.95543453724145		0.04456546275855		0.91086907448291		0.08913092551709		89,130.92551709		0.95543453724145		0.04456546275855		44,565.5		420740.3

		1.800		0.96406968088707		0.03593031911293		0.92813936177414		0.07186063822586		71,860.63822586		0.96406968088707		0.03593031911293		35,930.3		382088.6

		1.900		0.97128344018400		0.02871655981600		0.94256688036799		0.05743311963201		57,433.11963201		0.97128344018400		0.02871655981600		28,716.6		344578.3

		2.000		0.97724986805182		0.02275013194818		0.95449973610364		0.04550026389636		45,500.26389636		0.97724986805182		0.02275013194818		22,750.1		308537.5

		2.100		0.98213557943718		0.01786442056282		0.96427115887436		0.03572884112564		35,728.84112564		0.98213557943718		0.01786442056282		17,864.4		274253.1

		2.200		0.98609655248650		0.01390344751350		0.97219310497300		0.02780689502700		27,806.89502700		0.98609655248650		0.01390344751350		13,903.4		241963.7

		2.300		0.98927588997832		0.01072411002168		0.97855177995665		0.02144822004335		21,448.22004335		0.98927588997832		0.01072411002168		10,724.1		211855.4

		2.326		0.98999072465913		0.01000927534087		0.97998144931826		0.02001855068174		20,018.55068174		0.98999072465913		0.01000927534087		10,009.3		204402.0

		2.400		0.99180246407540		0.00819753592460		0.98360492815081		0.01639507184919		16,395.07184919		0.99180246407540		0.00819753592460		8,197.5		184060.1

		2.500		0.99379033467422		0.00620966532578		0.98758066934845		0.01241933065155		12,419.33065155		0.99379033467422		0.00620966532578		6,209.7		158655.3

		2.576		0.99500246768427		0.00499753231574		0.99000493536853		0.00999506463147		9,995.06463147		0.99500246768427		0.00499753231574		4,997.5		140963.6

		2.600		0.99533881197628		0.00466118802372		0.99067762395256		0.00932237604744		9,322.37604744		0.99533881197628		0.00466118802372		4,661.2		135666.1

		2.700		0.99653302619696		0.00346697380304		0.99306605239392		0.00693394760608		6,933.94760608		0.99653302619696		0.00346697380304		3,467.0		115069.7

		2.800		0.99744486966957		0.00255513033043		0.99488973933914		0.00511026066086		5,110.26066086		0.99744486966957		0.00255513033043		2,555.1		96800.5

		2.900		0.99813418669962		0.00186581330038		0.99626837339923		0.00373162660077		3,731.62660077		0.99813418669962		0.00186581330038		1,865.8		80756.7

		3.000		0.99865010196837		0.00134989803163		0.99730020393674		0.00269979606326		2,699.79606326		0.99865010196837		0.00134989803163		1,349.9		66807.2				2699.79606326		997300		2700

		3.100		0.99903239678678		0.00096760321322		0.99806479357356		0.00193520642644		1,935.20642644		0.99903239678678		0.00096760321322		967.6		54799.3

		3.200		0.99931286206208		0.00068713793792		0.99862572412417		0.00137427587583		1,374.27587583		0.99931286206208		0.00068713793792		687.1		44565.5

		3.300		0.99951657585762		0.00048342414238		0.99903315171523		0.00096684828477		966.84828477		0.99951657585762		0.00048342414238		483.4		35930.3

		3.400		0.99966307073432		0.00033692926568		0.99932614146865		0.00067385853135		673.85853135		0.99966307073432		0.00033692926568		336.9		28716.6

		3.500		0.99976737092097		0.00023262907903		0.99953474184193		0.00046525815807		465.25815807		0.99976737092097		0.00023262907903		232.6		22750.1

		3.600		0.99984089140984		0.00015910859016		0.99968178281968		0.00031821718032		318.21718032		0.99984089140984		0.00015910859016		159.1		17864.4

		3.700		0.99989220026652		0.00010779973348		0.99978440053304		0.00021559946696		215.59946696		0.99989220026652		0.00010779973348		107.8		13903.4

		3.800		0.99992765195608		0.00007234804392		0.99985530391215		0.00014469608785		144.69608785		0.99992765195608		0.00007234804392		72.3		10724.1

		3.900		0.99995190365599		0.00004809634401		0.99990380731197		0.00009619268803		96.19268803		0.99995190365599		0.00004809634401		48.1		8197.5

		4.000		0.99996832875816		0.00003167124184		0.99993665751633		0.00006334248367		63.34248367		0.99996832875816		0.00003167124184		31.7		6209.7

		4.100		0.99997934249308		0.00002065750692		0.99995868498616		0.00004131501384		41.31501384		0.99997934249308		0.00002065750692		20.7		4661.2

		4.200		0.99998665425099		0.00001334574901		0.99997330850198		0.00002669149802		26.69149802		0.99998665425099		0.00001334574901		13.3		3467.0

		4.300		0.99999146009452		0.00000853990548		0.99998292018905		0.00001707981095		17.07981095		0.99999146009452		0.00000853990548		8.5		2555.1

		4.400		0.99999458745609		0.00000541254391		0.99998917491218		0.00001082508782		10.82508782		0.99999458745609		0.00000541254391		5.4		1865.8

		4.500		0.99999660232687		0.00000339767313		0.99999320465373		0.00000679534627		6.79534627		0.99999660232687		0.00000339767313		3.4		1349.9

		4.600		0.99999788754530		0.00000211245470		0.99999577509059		0.00000422490941		4.22490941		0.99999788754530		0.00000211245470		2.1		967.6

		4.700		0.99999869919247		0.00000130080753		0.99999739838494		0.00000260161507		2.60161507		0.99999869919247		0.00000130080753		1.3		687.1

		4.800		0.99999920667176		0.00000079332824		0.99999841334353		0.00000158665647		1.58665647		0.99999920667176		0.00000079332824		0.8		483.4

		4.900		0.99999952081676		0.00000047918324		0.99999904163352		0.00000095836648		0.95836648		0.99999952081676		0.00000047918324		0.5		336.9

		5.000		0.99999971334835		0.00000028665165		0.99999942669669		0.00000057330331		0.57330331		0.99999971334835		0.00000028665165		0.3		232.6

		5.100		0.99999983017322		0.00000016982678		0.99999966034644		0.00000033965356		0.33965356		0.99999983017322		0.00000016982678		0.2		159.1

		5.200		0.99999990035572		0.00000009964428		0.99999980071144		0.00000019928856		0.19928856		0.99999990035572		0.00000009964428		0.1		107.8

		5.300		0.99999994209865		0.00000005790135		0.99999988419730		0.00000011580270		0.11580270		0.99999994209865		0.00000005790135		0.058		72.3

		5.400		0.99999996667955		0.00000003332045		0.99999993335909		0.00000006664091		0.06664091		0.99999996667955		0.00000003332045		0.033		48.1

		5.500		0.99999998101044		0.00000001898956		0.99999996202087		0.00000003797913		0.03797913		0.99999998101044		0.00000001898956		0.019		31.7

		5.600		0.99999998928241		0.00000001071759		0.99999997856482		0.00000002143518		0.02143518		0.99999998928241		0.00000001071759		0.011		20.7

		5.700		0.99999999400963		0.00000000599037		0.99999998801926		0.00000001198074		0.01198074		0.99999999400963		0.00000000599037		0.006		13.3

		5.800		0.99999999668425		0.00000000331575		0.99999999336851		0.00000000663149		0.00663149		0.99999999668425		0.00000000331575		0.003		8.5

		5.900		0.99999999818249		0.00000000181751		0.99999999636498		0.00000000363502		0.00363502		0.99999999818249		0.00000000181751		0.002		5.4

		6.000		0.99999999901341		0.00000000098659		0.99999999802683		0.00000000197318		0.00197318		0.99999999901341		0.00000000098659		0.001		3.4

		6.100		0.99999999946966		0.00000000053034		0.99999999893932		0.00000000106068		0.00106068		0.99999999946966		0.00000000053034		0.001		2.1

		6.200		0.99999999971768		0.00000000028232		0.99999999943537		0.00000000056463		0.00056463		0.99999999971768		0.00000000028232		0.000		1.3

		6.300		0.99999999985118		0.00000000014882		0.99999999970235		0.00000000029765		0.00029765		0.99999999985118		0.00000000014882		0.000		0.8

		6.400		0.99999999992231		0.00000000007769		0.99999999984462		0.00000000015538		0.00015538		0.99999999992231		0.00000000007769		0.000		0.5

		6.500		0.99999999995984		0.00000000004016		0.99999999991968		0.00000000008032		0.00008032		0.99999999995984		0.00000000004016		0.000		0.3

		6.600		0.99999999997944		0.00000000002056		0.99999999995888		0.00000000004112		0.00004112		0.99999999997944		0.00000000002056		0.000		0.2

		6.700		0.99999999998958		0.00000000001042		0.99999999997916		0.00000000002084		0.00002084		0.99999999998958		0.00000000001042		0.000		0.1

		6.800		0.99999999999477		0.00000000000523		0.99999999998954		0.00000000001046		0.00001046		0.99999999999477		0.00000000000523		0.000		0.058

		6.900		0.99999999999740		0.00000000000260		0.99999999999480		0.00000000000520		0.00000520		0.99999999999740		0.00000000000260		0.000		0.033

		7.000		0.99999999999872		0.00000000000128		0.99999999999744		0.00000000000256		0.00000256		0.99999999999872		0.00000000000128		0.000		0.019

		7.100		0.99999999999938		0.00000000000062		0.99999999999875		0.00000000000125		0.00000125		0.99999999999938		0.00000000000062		0.000		0.011

		7.200		0.99999999999970		0.00000000000030		0.99999999999940		0.00000000000060		0.00000060		0.99999999999970		0.00000000000030		0.000		0.006

		7.300		0.99999999999986		0.00000000000014		0.99999999999971		0.00000000000029		0.00000029		0.99999999999986		0.00000000000014		0.000		0.003

		7.400		0.99999999999993		0.00000000000007		0.99999999999986		0.00000000000014		0.00000014		0.99999999999993		0.00000000000007		0.000		0.002

		7.500		0.99999999999997		0.00000000000003		0.99999999999994		0.00000000000006		0.00000006		0.99999999999997		0.00000000000003		0.000		0.001
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Sheet1

												Risk Priority Number		Design Modification		Predicted Likelihood		Predicted Impact		Predicted RPN

		Doesn't Hold Seal		5		Valve breaks		4		5		100		Robust seal		2		5		50

				5		Seal/gasket fails		5		5		125		Double seal		2		5		50

		Too Small for Bread		5		Poor initial measurements		1		5		25		Design large enough for multiple bread types		1		5		25

		Door doesn't open/close easily		4		Poor hinges/latch		2		4		32		Functional testing		2		3		24

				4		Sticky seal		2		3		24		Abuse/functional testing		2		3		24

				4		Vacuum not released		3		4		48		Improved valve		2		3		24

		Fragile - breaks if dropped		2		Weak casing		3		2		12		Reduce number of small parts		2		2		8

				2		No little rubber feet		1		1		2		Add rubber feet		2		1		4

				2		Insufficient testing/weak seal		3		3		18		Flexible seal		2		3		12

		Exterior doesn't stay clean		2		Bad texture on surface		1		1		2		Nonstick/easy-to-clean surface		1		1		2

				2		Wrong color/pattern		1		1		2		Design that hides stains/dirt		1		1		2

		Too heavy		3		Casing/material too heavy		2		2		12		Lighter materials, plastic or aluminum		2		2		12

				3		Designed too strong		2		2		12		Smallest pump possible		2		2		12

		Unattractive		4		Wrong size/shape/color		4		4		64		Customer surveys/feedback		2		3		24

				4		Insufficient customer feedback		4		4		64		Wide selection of designs		2		3		24

		Too noisy		4		Pump wears out		3		4		48		Choose pump based on noise in addition to performance		2		4		32

				4		Insufficient noise insulation		3		4		48		Insulate pump, muffler/silencer		2		4

		Short lifetime		3		Cheap parts		3		4		36		Functional/abuse testing		2		4		24

				3		Pump too weak for job		3		3		27		Choose properly rated pump for performance needs		1		3		9
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Pugh Chart

		Pugh Concept Selection

				The Food Saver		The Baker's Box		The Bread Saver		The Fresh Box

				DATUM		1		2		3

		Goals		Concept 0		Concept 1		Concept 2		Concept 3

		Quiet operation				+		+		+

		Easy "one button" operation				+		+		+

		A variety of colors				+		+		+

		Lightweight, can unplug and store in cupboard				-		-		0

		Good seal and hold vacuum				+		+		+

		Easy to close				+		+		+

		Not big, but should hold specialty size loafs				+		+		+

		Energy efficient				0		0		0

		Counter top style				+		+		+

		Decorative wood coloring				+		+		+

		Includes cutting board				0		+		+

		Affordable				0		0		0

		Easy to set up				+		+		-

		Variety of mounting styles				0		0		+

						+9		+10		+10

						-1		-1		-1

		S		0		8		9		9

		Quiet operation		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Easy "one button" operation		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		A variety of colors		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Lightweight, can unplug and store in cupboard		-1		0		0		-1		-1		-1		-1		-1		-1		-1		-1

		Good seal and hold vacuum		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Easy to close		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Not big, but should hold specialty size loafs		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Energy efficient		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Counter top style		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		0		0		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Decorative wood coloring		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		Includes cutting board		-1		-1		0		0		-1		-1		-1		-1		-1		-1		-1

		Affordable		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1		-1

		Easy to set up		-1		0		0		0		-1		-1		-1		-1		-1		-1		-1

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		Quiet operation		1		0		0		0		1		1		1		1		1		1		1

		Easy "one button" operation		1		0		0		0		1		1		1		1		1		1		1

		A variety of colors		1		0		0		0		1		1		1		1		1		1		1

		Lightweight, can unplug and store in cupboard		1		0		0		1		1		1		1		1		1		1		1

		Good seal and hold vacuum		1		0		0		0		1		1		1		1		1		1		1

		Easy to close		1		0		0		0		1		1		1		1		1		1		1

		Not big, but should hold specialty size loafs		1		0		0		0		1		1		1		1		1		1		1

		Energy efficient		1		1		1		1		1		1		1		1		1		1		1

		Counter top style		1		0		0		0		1		1		1		1		1		1		1

		0		0		0		0		0		1		1		1		1		1		1		1

		Decorative wood coloring		1		0		0		0		1		1		1		1		1		1		1

		Includes cutting board		1		1		0		0		1		1		1		1		1		1		1

		Affordable		1		1		1		1		1		1		1		1		1		1		1

		Easy to set up		1		0		0		0		1		1		1		1		1		1		1

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

				Best Case		Major Strengths				Major Weaknesses

				Concept 3		one button operation				ease of set up

						variety of colors

						includes cutting board										Action		Who				ECD

						good seal

				Hybrid Concepts

				Steps to Accomplish

				1.  Establish Customer Requirements of Roughly Equal Importance

				2.  Individuals Develop Concepts to achieve customer requirements

				3.  Best known concept chosen as "Datum"

				4.  Each Concept rated vs datum case.  "+" is significantly better, "-" is significantly worse, "0" is same

				5.  Select Best Cases

				6.  Identify Major Strengths and Weaknesses of Best

				7.  Develop hybrid cases to maximize strengths

				8.  Assign Actions

				9.  If concept is not "Invulnerable", choose new datum and iterate





Best in Class Comp

		Customer Outcome		Kano Sat Score (M+O)		Kano Dissat Score (O+A)		Best In Class Mfgr		Best In Class Description		Our Final Design Description		Our Final Design Score

		Quiet operation						Food Saver		65-70dB		50 dB		1				0

		Easy "one button" operation						Food Saver		off and on with touch of one button		one button start, automatic shut-off		0				0

		A variety of colors						Food Saver		white and grey		variety of colors will be offered		1				0

		Lightweight, can unplug and store in cupboard						Food Saver		made of plastic & designed to fit under counter		will be made of plastic		0				0

		Good seal and hold vacuum						Food Saver		use platic bags and containers to hold seal		will have great seal		1				0

		Easy to close						Food Saver		close container and lock each side		door automatically lock when door closed		1				0

		Not big, but should hold specialty size loafs								no competition		dimensions will be approx. 20"x12"X12"		1				0

		Energy efficient						Food Saver		uses 1200 watts		will use approx. 1200 watts		0				0

		Counter top style						Food Saver		designed to fit on counter top		will be designed to fit under a cupboard		1				0

		Decorative wood coloring								no competition		decorative wood coloring will be included in variety of colors		1				0

		Includes cutting board								no competition		bread box will include a cutting board		1				0

		Affordable						Food Saver		129.95 for small up to 274.95 for larger		cost will be between 150.00 and 250.00		1				0

		Easy to set up						Food Saver		plug in and hook accessories, includes video		user will be required to plud in and press start		1				0
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		Score												1000%				0%



&CSolution Comparison to Best in Class

-1 "Significantly Worse than Best In Class"
0 "Same as Best in Class"
+1 "Significantly Better Than Best in Class"










