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630920058 : Major ENGINEERING MANAGEMENT
Keyword : QFD, BMC, Fruit and vegetable washing machine

MISS  NATTA WASULIPIGORN : APPLICATION OF QUALITY FUNCTION
DEPLOYMENT FOR FRUIT AND VEGETABLE WASHING MACHINE DESIGN PLANNING
THESIS ADVISOR : ASSOCIATE PROFESSOR CHOOSAK PORNSING, Ph.D.

This research aims to design a vegetable and fruit washing machine
according to customer requirements. By considering applying the Quality Function
Deployment (QFD) and the Business Model Canvas (BMC) to conclude customer
needs, the survey is created to collect demands and perspectives of the focus group
which is the registered restaurants and hotels in the southern region of Thailand. The
focus group are divided into 2 groups to prevent errors however the result after
analyzing by QFD and BMC shows that both 64 percent of customers who knew or
had heard of the studied machines and 36 percent who did not give out a similar
effect. Pareto analysis is also used in order to classify the significant level of
demands. There are 12 classes in Pareto graph at 70:30 analysis and 4 different
classes between 2 types of focus group including: 1. Install the grounding system 2.
Can wash vegetables and fruits well 3. Easy to move 4. It can reduce the amount of
residue. After the demand analysis is complete, Phase 1 of QFD analysis was carried
out, weighing the significance of technical specifications to design the machine based
on customer requirements. It was found that the results can be related with the
Pareto graph analysis that all 5 items are 1. Shape of the machine 2. Width of the
machine 3. Length of the machine 4. The height of the machine 5. Operation system.
In Phase 2, after customer requirements are revealed. QFD and Pareto analysis, the
same method are implemented in order to acquire more specific details in terms of
machine dimensions, materials used, machine characteristics. and safety to use. Then
the machine design and making a machine’s prototype of a fruit and vegetable

washing machine be able to established according to customer's needs.
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2.1.10 LLNumWﬂﬁa%’Nﬂmﬂ'ﬂ (The Value Proposition Canvas)
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17'l‘m: Journal of Business Models (2015)
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Year | Person | Characteristic
Development of QFD in Japan (1966-1994)
1966 Oshiumi Ensuring the quality of the company Bridgestone Tire
1972 Akao The first publication on a new approach "hinshitsu tenkai"
1972 Nishimura, The use of quality charters based on an earlier version of QFD in the yard
Suzuki Mitsubishi Kobe
1972 Ishihara The first version of QFD — business process function deployment
1975 I1SQC Application of the method in the computer industry
1975 Mizuno, Akao The first book on the method QFD in Japan in 1994, translated into
English
1987 Akao The first study on the application of the method QFD in Japan
1987 ISA The book of case studies on QFD in Japan translated into English and
German
1990-1994 | JUSE Drafting a manual for carrying out the method QFD
The introduction of QFD method in the United States (1983-1988)
1983 Akao The introduction of QFD method in the United States. Akao publishes an
article in the "Quality Progress"
1983 King Akao leads a seminar on methods of QFD in Chicago
1984-1991 | King, Clausing, Presentations, seminars and training on methods of QFD
Sullivan
1985 Sillivan, McHugh | Form running a project for the implementation of the method QFD
1986 Sullivan Subsequent articles in the “Quality Progress”
1986-1990 | GOAL/QPC Akao conducts a series of lectures on the method QFD in the United States
1988 Hauser, Clausing | Numerous publications about the method QFD
QFD in other regions of the world (1987 years and later)
1987 Germany The first implementation of the method in Germany
1988 Sweden Articles on methods published at the University of Linkoping
1994 China A series of lectures conducted by Akao
] o g a o ¥
SUN 4 dansarauiianuazyanaiin QFD TUlY
#a11: Radoslaw Wolniak (2017)
A A A o . .
2.2.4 \p309ilenlelunisvin Quality Function Deployment
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4. Matrix Diagram
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5. Prioritization Matrix
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2.2.5 Funaulun1svin Quality Function Deployment
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Juanudesnisaumaila (Capturing and Analyzing The voices)
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& a v v a v < v a
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AMaNUR N19f1udIuUsEnouveIndnd i (Translating Demanded Quality Intro
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1. paunndisieenisleasdu Input ludumeud
2. IARMUAINFIAYINEN 1IN UINGIRUANF A VDIGNATLAY
% Yy v oA ° I3 a
2IANTLUINBAULNDNINNThURWTUY Performance Measures 9
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1. A1UALUIN (Concept) KazYIAITIUTIUNBULINORILUININ
YRRt
U ¥ L < 6
2. anfigdmanenignunuu (Target Costs) WuasAusenaulunis
NI
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R LR ALY LLasz’mumeJ%mﬂumimuqm (Translating Performance Measures into
Manufacturing Conditions)
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HAnAugnUAMaNTRN19AIUATEUIUNINER lagendunliiusly

NITUIUNITHER

2. maé’wéﬁlﬁawagﬂugﬂﬁum Quality Control System, Procedures

Judu [6]

2.2.6 Unuuvianain I (House of Quality: HOQ)
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gﬂ'ﬁ 11 J1uuvienan I (House of Quality: HOQ)

7311: 1eNANTUTENBUNITA L H1AIVIAINTIUENAMNT UnTIneaeidiedinl

{huurianainIn (House of Quality) 3071 11 1unsuansdiuusznausing 9
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Wiesla
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Funeuil 4 Sinsefludiures “Relationship Matrix” wieu3ianeEIunans
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Periodization Matrix Tun15%1ANY89821L89N1UUDND9ANUFURNUS 511919 VOC (Pugneile

a
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999U74) Waz VOD (AMUUUTDITIU) AEI9INUUILYIN NI IUANUFUNUSTEMNINIAIUADINIT

YDINAMALAINABINTANUYATIA [5]

Technical
Customaer Correlations
needs and
benefits Techmical Response
(Substitute Quality
Characternstics)

¥ Planning matrix

Technical
Hesponse

- Prionies
\ Competitive
Relationships Technical

Benchmarks

Tachnical Targats

U 14 Weinsehumes Relationship Matrix
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aadmungluniseantaznisusnig [5]
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Technical
Customar Correlations
needs and
benefits Tachnical Response

(Substitute Cuality

Char acteristics)
¥ Planning matrix

Technical
N

Relationships. Technical
Benchmarks

Technical Targets

JUN 15 uansdiuved Competitive Benchmarking
Tupauil 7 viludiuyemaaninigun 16 fe “Technical Correlations” lag
nsastadenianaiia uazaudesnTnesunaile dusultlunisuanduriu o ue

v a [ A Y A 1 1 < I a = '
azmmmmamwuﬁﬂwuﬂmasmlﬁ LLa%}L%ﬂ@ﬂSSU’JUﬂ’]i’Q’]LﬂﬂﬂB"U’m‘Vﬁ@lﬂJ (5]

Technical

Customar Correlationgs
oy &y
benefits Tachnical Response

(Substitute Quality

Char acteristics)

¥ Planning matrix

'

e Technical

\ Response

Priorities
\\ Competitive

Relationships Technical
Benchmarks

Tachnical Targats

'gﬂﬁ 16 wangd 1Ly Technical Correlations

Tnefin1simsigianuduiuivesninudesnisidunafindisfuies lneddydnualiiie
Sipsrzinrudaius feil
+ HpuduRusLUULESUAY
- fAnuduiusuuuTands
0 %9 Strong uanvindemmunTsassilmnuduuEiunn
X 9150 Weak wansindermuniaosdiauduiusiulon [7]
2.2.7 miﬂizqﬂ(ﬂ% Quality Function Deployment

myUszgnalditandu QFD Ineunfflealdiuey 3 gUuuy dufe
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1. uuvddis Aenisldeunsuresunin 4 $u lensounqurIeraIng
Fifiumsianun 4 GrfidifguenisesniuukaziAAMNNYEHAR T

2. WUU Matrix Approach Lﬂuﬂﬂﬁ%’uﬁﬁgmwuﬁuﬁmmiﬁﬂu Fadndulng
Yoji Akao dalumaivwislug ildlaldenIeesdinndeslostulumadu o wu Value
Engineer Failure Model and Effect Analysis kg Tree Analysis Production Operation
dhuinnIntuldanuludnyarvesseuuiunsn 30 WeH3n

3. LUY Integrated QFD Approach lnmatiasstunudunouesnisiam
Auduazndn Sl fsefouinisuastuneuiitau Fafin1ssanduves Aanssuns
ALY AINTIUNNGINT waeN1S Re-Engineering tinelu 1 luwa Tnauainnisulas
ArdsnITresnén gdunounIsimu ManuiRntg suuatihang aufsniss
ToyanIuABINSIUlTsUREnLagnSUFURIuN s ALY

910 3 sUkuUildnaunimsnaulvg azdinisussyndld QFD wuudvag
unign esndimsldnuiiteuasadesimnnniuuudu (8]

2.2.8 M3d1539UITY

Eldermann, et al. (2017) laviin15398lusiade nsauan QFD @1nsunnsg
FonsUuuunisiauignamnssd lagnsdAnundoenamnssunisudndomameadad
FoentsmaAsusuunsldudanudiodunsdenlunisanaisuou Tumuitedionld
iausnagnslumsliTEmsusuldiliidunmam (QFD) ifleinsievindn fasiandufiuiiiui
Juuianssuln 67?%1mmiwumuﬁmmimmzau‘wmﬁu;ﬁw‘?imﬁmzyé”]uﬁuﬁwﬁu WU
fanua 3 sUnvuAidadululd fe 1 ndnfueied Idanunisaidiassuisdiuly
gna1nssuilasTuwazannnsidevinbisdunateunandnndnvesgnanngsy 2.
wandasinoade Wunsliaudhdunuiiunisvrdaug dilidndaniuidusazey 9
Fadudfivsmanaesliannnisinmandetagieatns witvedsdufnanelunaniandnues

[J L3

geaunssUuiY wavanvnefalalasiau laelinsdaesanunisalnsld wasnuindiden

'
[y =

9
UfAuAual WennanduytugaigegluseauaadalinisUdsuaiveuties a3uns

€

a

naulafeiumadennisanmsusunananlussAugnaInnssulazseAaulssnadadiai1y

wananafiulunisinduls §3delaldisnns QFD LﬁammmLﬂulﬂlélﬁ@gmﬂmimméfaqmi

LY o

Yonienazineiauaudidgysiuiu Fudulasseilddmsunsdoniuinisdy

(%
o w 1

nsanArsuaulutuAudusialy [9]
wan, et al. (2017) ¥n1533eAeatun1sUsEendlduuuitasanisusuly

Heddunmuamuuuvategiu (QFD) WeUsulssgnaivnssuiilednianaia lneneufidely
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I =

QFD wuuvangsrezilunIasiloluniseaniuunindusiuasUSUUTITsUUAMAIMEINIS LD

v [ [y

SEUNTEUIUMINA A LarinafuAudAyveIN sUTUUTINTHERD M IENaS WudTly

o

v 6 ] v & &

wn3nd 1 nszuiun1s@en n1sudsslillednd uagnisvudallednd iWunszuiunisndn

o w QAI 6 dqud' 1

Tuvauzfidupeu aunu tenais Wuladefididyfianvesuning 2 §9357zyeuitymives
gnamnssuilednisnatafiednsesdrduanudidy naideuazuTendnduladnass
ningnsiimangay lngufuusadnenimvesntdnausienisineusuiaglinusiiuiiy
FANTLESUaT19UTEANTANNISUL TR A1UUaeni8Y8991115 kagANdAgyveq
ANAIMNITTUTEIEIAN UM TIATIZYiaNTlandy QFD [10]

Hadi, et al. (2017) n1suafandunaanlyly (QFD) lugnainnssuens
sogud eI laldiandy QFD lun1smiaudenisvesgnAiesenuuuKansueilnl
FINUIIAUABINITVRIGNAIINASIAUTEYES Ao enTaeuddedinuudunsslunnanie
218n15ldeue1IuIY seidaenn lddu ldlvgify waslisamimanzay Tudiuvesniny
dosnsiiulandudeimuaniunaiia fo nMseenwuunennisens Mseenkuuaingnie
walulad split liner 199158 naluladansusenaudani N1500NLUVAIAATY NAI3TN
aviunistagldmnudesnisvasgnAmuinduiulaeseuiio uduusemeuds nadnsinlaan
nsaulagldds QFD Ae walulad split liner 30.57% N1509NLUUAIAATY 25.98% LAz
waluladasusenaudan 22.68% auiil Unidedtuusiinagnsvainvatgiuudmiunis
UFUUTIAUAINA L AMUABINITYBIRNAEIMTUDAAINN TINENTNEUA AT UUTEN0E 19l
(11]

Dieck, et al. (2019) ¥3defransudadedvupvastnrieuiienduwey
naAdu AR vullefiorau QFD lneridelavinisdua valnguaunu, waghuuaaunIues
UNVouNg I 1ATINARLTEIVIYLURAAINNTTN INBANYIAIUABINITHAZLUAIAIY
sosnstududerdmuamanaiia Falnsasudeyaderimuaiiddiey fie nsdanienivi

D - ] A o e S Y Y = a ¢ & &
nsldnswensenIetie way n135U3ta AR MnTinadundedinisidnfedumesiin a1ntuy
= =< v A DR ~ 2 < a [ A A ao &
finsUSnuildeiviguazinimuiiediieaiadukeundindu AR vuiledie lnen1537ull
Uangdntniamieundindu AR vuiledofvalusewweinsidnauiugldnuriiukeundia
o 4 ¥ = & a o w ! = VY v 4
Fu wazdsvaun1salvesldan Fuludsddgedraunnlunseeniuuiiielilidnuaznisld

) = v v 1A 4 D] v = % v
NudgkazTIN Jldnunlifivssaunisalanansaldauld sudernuinavedldn
Aerfuransenuienasuniugauluuinuiy q Segluderdmuadiuaiududiuing vy
[

v v a v < 1% £ [y [ o a o dy 1
wardnimuILeUnantuiunesresnulun1sdinueandiadu AR Yusn ag19lsnay
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[esnueundiadu AR vuilefediegluseninanisiann Aenmvssneundiatu AR Fads
laianansoseyldlumsdnuni (12)

Kurtulmusosglu, et al. (2017) NM53ATIFARVURAUNAIUVBIAIIUATIAN IS
msuinsuarmssuslugnanmnssuitinenenanmasldauiladdu Ssdddundodelunis
ponuUUKaTiAIIAuAmANTUIINsTugmanunssuiinlasnufudeyaninudeanisen 2

v o

H1e Ae Jann1svesiiinuazgnA it ldus nsluisesvesnisusuuieRanInnIsusnisiu

Y Y

RAEMNTTUTINN 1ABTIANABINITYBIGNAT A N1TUINT BIMNT AMNINVBIVDINNKALNS

ALAIAIUEZDIA ATHRAITUALNITINAY M5TUUsEAULAzNITRRUALRY ANLLYRDD

e

=)

{al v A ¢ t% a ¢ o Yy o a
unlasunisguaseed wazgunsalnigluvies anmsliasizihlvlatemvuaniuvaie

'
a

1Ay NanLilonauaUeIAINABINITNAT Ap USNISISTaRANaIn 10% NYRnTTuLas

9 Y

%

AUARTIMUNZAURRNAT7% WATABUANBIAINABINITVDIGNAT 7% Feluni1sAnwiild

Y

¥
=< A I

AU dauindu Ao szuitsmnudesnnsiazaeAanTivesgndiiianas Tne
mandlafiaueuuyly fio seyfmunmansenainisuinissne q e TslusSuiiems i
aNANlANBUALDIAIINADINITHAAINATANIIVDIGNALDY [13]
229 miﬂ’@umuazmigsmmimm Quality Function Deployment
2.2.9.1 mMsussgndldmailn BMC 9281 QFD
n1surmatinves BMC tngldnisAmuanguitdnnung (Customer
Segment) wagnseenuUUAMATTUNARSNST (Value Proposition) tileAnwILaL5IUTIIAI
F9an1591ngnAn aTnn1snugUassanisldaunesgndn Fadunoutiduduneunisvin
suflumsiindenasiunniiuteyagniives QFD usdleyn BMC anvaslunisifiudeyay
ansotagliiuateyafiugiunaunisadsutaeunulédaauiedu Tasduainns
Uszgnd BMC lunisiwuanguidavang wazudasaiudeanisiusuuaeuaiy inldiiy

ToYAMINUABINITTBIGNAT IINUUTAUINTFUIUNMTIATIBVLL QFD AsiIgegun 17 [6]
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An

™ *an
Questionnaires Weigﬂ[ Important

Dasign

E E House 1
i

SUN 17 dreganiseenuuunaadinminlenisussendimatia BMC sy QFD

o =

%

Y

I Aty Fnnseng (2560)
2.2.9.2 M3YSNS TRIZ $3uu QFD
1ne? TRIZ (Theory of Inventive Problem Solving) #3® quwﬁﬂ’l’i
¥ a a '3 I~ [ a ¥ a '3 ) [y v

whdngauseivgnssu ilundnnislunisfnfu wageankuuyss Avgnssudmsuuilam
] a vy Iz ] A a I a .
19 9 Anulunsaeamnssulniangunisldaugean viaiuaudugauad (Ideality)
LAZAANSNEINTNABILY (Resources) TIUBUINTZUIUNNST TRIZ 1152400 QFD 2¢@11150
wuosn1sun ey nmsenauinandualalnefieg1swsd Caligiana (2017) NiNsdoIuuIAn
e’l’ a I3 v Ia 6 a o 'Y} 1 q" % :.’/ :.J/ <3
Hundeszsuntyniniiuieesuisndied e Gensldeurewisassnssuaunsuuduly
MNIUN 18 Nuanen15uITeyaIufoinNI1TesgnAIn - QFD tuulastayarumaila gale

NAAWSANNNANNITNITIATIEY TRIZ DNATINLS [14]

QFD QOutput — TRIZ Input TRIZ (Integration
Method) Output

I
Architecture l
Optimized 1

Architecture 1

gﬂﬁ 18 ANTYIUINIG TRIZ 707U QFD

fia: Caligiana (2017)
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2.2.9.3 m3waiu1 QFD Wy FQFD
N1357U5IULLAAINNABINITVBIGNANDATIS HOQ A383F QFD

o o

drulnglduntwienans wu nisdunival aunuinguivgndn vililifienuuuuew lu

Y

'
LY a 1% (% I~

o =) d! ) 1 (% e‘d‘ o = Y o gj = a a v 1%
AU AQULASE P09t lUdnadnsandele Awudliinidefnautasimuiiowidym
Y83 QFD uaglaunauanguf FQFD lag LA Zadeh Tudl 1965 91nn15Ha15auun 518U
Y o v A A o S ) = o o9 v W v
9n31ANUAAYNgAVE QFD fip faw 1-5 nanudaau Jalnagyilvsezauvedeyagsy
weluvaed FQFD Tdiwdsneniwiiensliududmseldauysaluinnitdiaeidaaui
a1unsausznala Weanuulug iR iavuarANgnaes widduniudlunguldmnsy
Usgansnin audeiio ANUGNADY LagNAdNSALAIUNUIENINNTIWUINIG QFD 7
FQFD 1anld Liu (2011) Tadiuundsnsnsideiusannu FQFD lngld3eisn1sang ¢ ail
N13AMIN QFD wuusssualagldRiudsaquiaie NMsdnaduluuAguase Leulnsl N3
TATziknliunsraupse NsrnaularqueTowuunanenMel Buiinianauiaie w3eUe

) 1

NTEUIUNMINMTIATIEALUUAgUIAT D A1fianalingueTe TUsunsudmungaguine
ABmayszUunquLeTe 1aY wenIINAgnIsTasnieionmun FOFD Snuuuniiedis
Tng Abdolshah uag Moradi (2013) @siln3savaaavslinateuuu fe Tumanisidou
lWsunsugadusagld@aduuuunquiase lumanisandulasuunanginu lunanis
AndulanuungumaiAsedsn1s metaheuristic KuUIIABINITONNBEARNLATD(T U LA
W) LuuinaenmsdnasuauddgueinIunensana lumalauia war3snisdu 9
Aoun51h3s FQFD Silludesinvnazdnduladonismsivmnzauuazgndesiunuiiigs
raudunis lnedsunuuiinquiaioves QFD Banatesionislungui 1wu FQFD
fyvmey1as QFD Milunans uae hesitant FOFD itevnisilSeuifisusewingdsnis FQFD

Fagudt 19 [15)

Authors (Year) Type of FQFD Problem Area Advantages Disadvantages

Ordinary FQFD Design requirements of a flexible Simplification of the documentation process and computerization of QFD Lack of effort to address the semantic in the linguistic
manufacturing system

Intuitionistic FQFD  Designing steering wheel of electric  Opportuni
veh

0 reflect customer requirements

y and offer highly detailed infor utes and the degree of risk preference

Neutrosophic QFD easing Inability to solv

re complex problems in real life

Hesitant FQFD

ation of the relationship between the technic

y sets
PFSs to give a larger domain for the

Authors of this paper  Pythagorean FQFD a
p degrees and all the optional parts of an The application depends on empirical analysis.

JUT 19 wanensileuliieuisnisves FQFD

f31: Haktanir and Kahraman (2019)
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2.3 1ASD9ANNKATNA L]

2.3.1 Yseiamnudunnvaansedn

'
v 1

wuRARtuNSTNALATRITNNUILLAY wiliTleslsiinTulAassaunseniatig
nan9t 1700 naunintu wsnisudinisudntulausniseanwuukaznateunilsde "eSedn

HuATeuwsn” TuAuanl55w 17 1Ay Jacopo Strada's #auw18vee Ottavio tALAAILUIARA

I
v A

BN ULATIENENIUARITTEN 15 nTulut9t 1670 299U saiud evnnasdatntuas

1Y a

luganunaunsauguirlaneuasiumenaln “deuaznszuangu” laglaliansdnsady

(3

awdangelul 1691 8198 eSeseud” Nlisrensmsldnuidululduninesminisdn

a

i wianUnslugaiuiianuunnsiaiy de Lifin1sdeninne lifinnsadamsesdndn wag

a o

avsUnsluiiesnisendeinanseusiRansvsddmsuinugsnavestasuisau 11nnd

5

Nsauayueg 9 E I udnUseRvg

YR | a Y v a ¥ A o P v v a Y]
MY 92308190 1700 TATdQ1au89ALAURT AR AUATOITNNIN T2 ALTIY
iwwseagniAsosnlugun 20 M muieluasupeulutl 1752 dnvsnandudi ool

817Uy Tunaumilovesdinge [16]

Yorkfhire Maiden.
A Machine for wefbing of Lirmen; eallid

« Yorkihire Maiaen.

£ ORTRS | 3

UM 20 LAT0IdNALATOLSN

fisin: Explore the British Library

(% 6V [
Y 3 o o

Jacob Christian Schaffer gnenslssnutudugudmiunmeasinseay lasuusadunia

Y

Taanunanuludingansifedduinsedndn1wdnguiunuinsn wasUsuuseasesdnmi
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a

PNdnga1sil MaRINTLANY18IWAILANAIANITIEN 18 aNTBMNANATDINKITII
anUsnunn awilbiAndweissdnduuunalnatudsuusdlul e 1766 JUT 21 Faesesd

gnasisuieldlutiu dnmswdauazdmiensesdnduuunalnatiuseunn 60 wsed [17]

e —— —— i - =

Ui 21 1a503dniatudTaUTeves Schaffer

3
#1311: Deutsches Museum

100 Ustown wndesdndignAnaududnads i e 1905 w3eadnduuunyuadosusn

Usngiu Taefimnndinwhaudeile uiddadundninautumd iy Tl a.a. 1920

wiasdnslaiinedowusnioruiiiundu lnenalnavesnisuunislueiesiniudsudussuy
Iyl wsiszuumuaudu q Sedesdldemiunisduiuns

wdosdnsdnluifAndulul aa. 1930 Aeldifudrudsenouiineusnluli

dluBetu Ao andusadu dmuauguvnd wasiaduie uasdaudd A 1980 Huduun

anufvilududidnnsedindannsaviliedosiniujftesmevausuasiiuiingiu

Aswandon 1wy msumadimesteduees: sefuth Sns1 n1svyu mansaaTmiiniin

v A

Tndnsiunnenaiu: & 819 dvuden dledaaszid Ussudandsnuazidy Wudu edige
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T4l A 1990 James Dyson Hnuszivsumdsngulsnaniaiesiniifinszuanguassnszuen
Fomululufimnenssfudng aunsndisannalunsdnuaslinednsing [18)
2.3.2 matidaedesinadinuagnalsl
fnuazsaliiiuomsussinniianunsaduusznuldlaelidesssan u

v A

Jagtuiinisldarsndifdndngindudiuauninludnualdl aufiiIeviefoudvaisadl

q

o v o

A13nfngAY (Thailand Pesticide Alert Network: Thai-PAN) la3tA518MHaN1IANA19YDY
= ) o 1 I o a = W v &
arsniiludnualyl Tnswualssinannunasiilauasnun Inenuindnualinslulssinauag
a = =] Y o~ 1% v N o v ou A A

wonUsewmalauidegane q Auiadiaziinisusenialivgaldarsiadidadagiendu
LY 14 1 2w a o A Ay [ ¥
gunsreeusslulsemalneuasdrausema uindadlasialidiny q fdauianlimauny
wazldiuegnunsuas vitbiiinasiivanatseeawuyniull Welwgutuisldiinisduadi
muumnsuidymlasnisiiasestnduiugulunseenuuusasiaunduniosdnadn
waznald nuigauldandnsinaniewnwnuaznalind’ 1300 &nsdns Tu 30 Usena o
drnulugnuinnannussmanisuaueleUseanal 69.3% Lazdlies 20.9% Wintuyiuiain
Uszinmaniawauglsy Aaumariuinainudesnisnsssansinuazkaliluedeneudng
a9 WeosndinisvinsinsasidundnsiniinmsdieendunyinAaudiauin luwives
walulagnisanslutlagduiiegvainualesuuuu Wy ozone dansililelan uazdansiy
ws/dansleile Tngwalulagmaitiiisimaoudiegs uasnutaiduagtne duvihlimalulad
wiantllmungandmsvdnuaznaldl drulngludsemavnioudu wu tny dwalus unads
IngianizegBudlodesdanisiudnluilidusulusgiuduauuin [3]

lnginsesanuarnaliiinasisnalasunisanansdnsuazineengnain
Lilgfinsanduiinliegrwddauaagnslsiniuitauinisveunsesdrsdnuasnaldninig
WasuwlaslUmugaadudaguiegasilauiwandselu

TR eRnNaldnIndnsUnslul 1928 Jan1sussivgedludenunves
1AT899NsIneIdnYLYBLATRIINTYNERNLULIN IEAaN1Tase dnsvinuiiaseungy

o

Smallodge (1928) lauiuinhivnazangulilnedte wazdisunsusulidnduingUszas

=

nldsunnnandnduegad lnenisianuresnsesisumenaidnualdidlvlunieanis
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& e = 1Y =
qlqﬂuuqlﬂlﬁaaaﬂﬂqﬂLﬂ'ﬁa\imqﬂﬂfluuumﬁflﬂﬂaﬁflﬂgﬂ [19]
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May 31, 1960 N. J. DE MILLE 2,938,556
FRUIT OR VEGETABLE PEE'LINC OR CLEANING MACHINE

Filed Sept. 9, 1957 2 Sheets-Sheet 1

Fig. /.
A< TR,

Fig.2

Inoentor
Noel J.de Mille

By
0 € Pttty s,

al

JUN 23 1esesanalinualiinandnsdnslud 1960

fian: Patent of Mille, et al. (1960)
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U.S. Patent Jan. 21, 2003 US 6,508,257 B1

A ¥ s

JUN 24 1esesanalinualiinandnsdnslud 2003

fl3: Patent of Rich (2003)
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Case Processing Summary
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Cases  Valid 30 100.0
Excluded® 0 0
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Reliability Statistics

Cronbach’s
Alpha Based on
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LINA
Valid Cumulative
Frequency | Percent
Percent Percent
ik 102 59.0 59.0 59.0
Valid v@ﬂ 71 41.0 41.0 100.0
Total 173 100.0 100.0
gl
Valid Cumulative
Frequency | Percent
Percent Percent
Uaenin 20 9 5.2 5.2 5.2
21-30 U 69 39.9 39.9 45.1
31-40 ¥ 25 14.5 14.5 59.5
Valid -
41-50 U 32 18.5 18.5 78.0
51-60 U 38 22.0 22.0 100.0
Total 173 100.0 100.0
TN
Valid Cumulative
Frequency | Percent
Percent Percent
NUNIUSIUDINANS 84 48.6 48.6 48.6
NN UL TIbTU 77 44.5 44.5 93.1
Valid :
¥1Maintenance 12 6.9 6.9 100.0
Total 173 100.0 100.0
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Valid Cumulative
Frequency | Percent
Percent Percent
dinyiooiian 0 0.0 0.0 0.0
AR tioe 4 2.3 2.3 2.3
dAguunans 45 26.0 26.0 28.3
Valid ——
d1Agyinn 51 29.5 29.5 57.8
diyanniian 73 42.2 422 100.0
Total 173 100.0 100.0
anunsnanUIunaasnnAgla
Valid Cumulative
Frequency | Percent
Percent Percent
dinyieoiian 2 1.2 1.2 1.2
dAgy o 12 6.9 6.9 8.1
dAgyurunans 40 23.1 23.1 31.2
Valid  |—
d1AtuIn 51 295 29.5 60.7
dfnyniian 68 39.3 393 100.0
Total 173 100.0 100.0
ALATNENY
Valid Cumulative
Frequency | Percent
Percent Percent
ddnioedign 1 0.6 0.6 0.6
dAg o 5 2.9 2.9 3.5
dAguIunans 27 15.6 15.6 19.1
Valid  ——
d1Agyun a8 21.7 21.7 46.8
ddnnniian 92 53.2 53.2 100.0
Total 173 100.0 100.0




HszUULALARUNSNASAAUNITYINIY

96

Valid Cumulative
Frequency | Percent
Percent Percent
dinyiooiian 0 0.0 0.0 0.0
dAgyiloy 17 9.8 9.8 9.8
dAguunans 40 23.1 23.1 32.9
Valid ——
d1Agyinn 54 31.2 31.2 64.2
diyanniian 62 35.8 35.8 100.0
Total 173 100.0 100.0
fedenisimdauing
Valid Cumulative
Frequency Percent
Percent Percent
dinyiesiian 0 0.0 0.0 0.0
dAgy o 8 4.6 4.6 4.6
dfgyurunans 35 20.2 20.2 24.9
Valid  |—
d1Atyun 52 30.1 30.1 54.9
dfyniian 78 451 451 100.0
Total 173 100.0 100.0
anunsandudnualifinagnan
Valid Cumulative
Frequency | Percent
Percent Percent
ddnioedign 1 0.6 0.6 0.6
dAg o 8 4.6 4.6 5.2
dAguIunans 33 19.1 19.1 24.3
Valid  ——
d1Atyunn a9 28.3 28.3 52.6
diyannitan 82 a7.4 47.4 100.0
Total 173 100.0 100.0
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Valid Cumulative
Frequency | Percent
Percent Percent
ddnioeiign 2 1.2 1.2 1.2
dfgytioy 6 3.5 3.5 4.6
dAguIunans 30 17.3 17.3 22.0
Valid  ——
d1Agyunn a7 27.2 27.2 49.1
diyanniian 88 50.9 50.9 100.0
Total 173 100.0 100.0
JuInARpLiATIIN LB USSR
Valid Cumulative
Frequency | Percent
Percent Percent
dinyrioniian 0 0.0 0.0 0.0
dAgyiley 4 2.3 2.3 2.3
dAgyUaunan 26 15.0 15.0 17.3
Valid ——
RGBSR 49 28.3 283 a5.7
diayanniin 94 54.3 54.3 100.0
Total 173 100.0 100.0
UM (NMF99NLUY)
Valid Cumulative
Frequency | Percent
Percent Percent
dinyiooiian 0 0.0 0.0 0.0
dAg o 15 8.7 8.7 8.7
dAgyuunans 50 28.9 28.9 37.6
Valid ——
d1AguUNN ay 27.2 27.2 64.7
ddyundian 61 35.3 35.3 100.0
Total 173 100.0 100.0
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¥ aniildumsgiu
Valid Cumulative
Frequency | Percent
Percent Percent
ddnyifoniian 1 0.58 0.58 0.58
dAgyiloy 2 1.16 1.16 1.73
dAtyuaunans 31 17.92 17.92 19.65
Valid ——
GRIGREUR 36 20.81 20.81 40.46
dfnniian 103 59.54 59.54 100.00
Total 173 100.00 100.00
IGRRPICINIER
Valid Cumulative
Frequency | Percent
Percent Percent
dinyioniian 0 0.0 0.0 0.0
dAgytioy 2 1.2 1.2 12
dAgyUrunang 20 11.6 11.6 12.7
Valid ——
GRIGIRI 52 30.1 30.1 42.8
diayannitan 99 57.2 57.2 100.0
Total 173 100.0 100.0
¥ aniiuaonse
Valid Cumulative
Frequency | Percent
Percent Percent
dinytioniian 0 0.0 0.0 0.0
dAgytioy 3 1.7 1.7 1.7
dAgyurunans 29 16.8 16.8 18.5
Valid ——
GRIGIRI a3 24.9 24.9 43.4
dfnyniian 98 56.6 56.6 100.0
Total 173 100.0 100.0
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Valid Cumulative
Frequency | Percent
Percent Percent
ddnioeiign 1 0.6 0.6 0.6
dfgytioy 6 3.5 3.5 4.0
dAguIunans 30 17.3 17.3 21.4
Valid  ——
d1Agyunn 57 32.9 32.9 54.3
diyanniian 79 457 457 100.0
Total 173 100.0 100.0
UTanN15a19maTeu
Valid Cumulative
Frequency | Percent
Percent Percent
dinyioniian 0 0.0 0.0 0.0
dAgytioy 2 1.2 1.2 12
dAggUaunan 28 16.2 16.2 17.3
Valid ——
GRIGIRI 56 324 32.4 a9.7
diayannitan 87 50.3 50.3 100.0
Total 173 100.0 100.0
natlunsanssiosou
Valid Cumulative
Frequency | Percent
Percent Percent
dinytioniian 0 0.0 0.0 0.0
dAgytioy 2 1.2 12 12
dAgyurunans 31 17.9 17.9 19.1
Valid ——
RGN 69 39.9 39.9 59.0
diyannitan 71 41.0 41.0 100.0
Total 173 100.0 100.0
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ARAITZUUEEAY
Valid Cumulative
Frequency | Percent
Percent Percent
ddnoiign 0 0.0 0.0 0.0
dAgyiloy 10 5.8 5.8 5.8
dAgyUrunans 37 21.4 21.4 27.2
Valid ——

GRIGREUR 51 29.5 29.5 56.6
diyannitgn 75 43.4 43.4 100.0
Total 173 100.0 100.0
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