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Development of Onion Grading Machine for Small Farms
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Abstract

Grading onions by hands, which is being employed by onion farmers
in Taiwan, is quite time-consuming and thus needs much labor. So it
has become a critical problem. The purpose of this research was to
develop a small type, high efficiency onion grading machine so that
the onion grading operation could be mechanized. The results of this
research were as follows:

1. The orientation of onions, after falling from the guiding apparatus,
on the grading lines greatly influenced the grading accuracy.

2. In order to decrease the total length of this grading machine and
to consider its manufacturing costs, the proper length of each
grading line was 60 cm.

3. The performance test results showed that the grading accuracy
was higher than 907, and the grading capacity was about 2,600kg
at a grading speed of 24 cm/sec, approximately 10 times faster
than hands-grading.

4. The grading process revealed that onion injuries were very light
and could be neglected.

e e e e et e s S

— B = BEERELT—FEOR—T5AR » FER
MOE T ERAN  HEZHER_REBRT - FER
FARKERRHERF2ABEEEY - X NS AESRES  DREHERA LZAE

— 43 —




SUE > WIRER TS ZET o sikiEeE (HER
RERS) KRHABERYEER 2 TRk
KRR (WAL EZEIZES) ~ KR (8AFHE
EIIRS) ~ IR (6 AHLLEETIRSG) B/NR
(4 A5 P EZESIRG) %Mk - BAiAE—HA
B HRBEZSE%  BERATIRE  E—
Frs » BB 5B GnE—Fm) RERTL
AFHE s AFHRERRES » BRI EEER
Bl BRI SERLCY  BTTS » £
HETREZRED 3 MERIMAEERA » ERB
ERMEEEMEEFEZRE - ALBKEEAT
Grikik » MNZ B EER 2B > Jy3EL
fTZIfFe

B— HREZATZHE

B o4 & R

HH L EEERS  KEBETEE KRR E (
CNS) ¥ BEESERRELERE A48
HEAREFEYMNESE » RERZ - HREE
R S REEARR » BHARBRHAEDEER

BmRE.

AHREZ BB HA L RS RFTHEZ
RREMNRE AR —-EHNHER /N ERBEERES
BB 5 BEEFR S BRIERGIBBAMmMEEATL
FRE RN » DIRHEFALEERAE » REREZ
SHBmEFEED) -

ZRBMERETE

ORBREEE ¢

FEBAEFNER  RWAGITRBBNR
FRU N R A R AR 2 FTATE 5 IR
BT » LR AT TR SRS BiR
HIRE Z KR - AEBNE=RBEMNETR » XEh
WEEFRREALE » Q4 RER » OB EE)E
BETER

LEAARGARKE :

REERRBEDFRRFIRESNEMNE > &
T REBREEHE » DECA O EA R L =k
SR o BT RIFEEBAERR N HA
SEEMERR  REEANTABRERN  BHER
HAESREEARR b2 RRET O - BRE)S
MR E AR B R E R o

2.5 $R 518

B ERAR ~ 5 KREER ~ iR R B pil AR
FHER » MBAFTR - Ao REE 2 ERIFRFE
5 PRIGERIRESE — R RVFHIRE - MR TITHIFE 7]
4 EH RN B AR e SEE RS
REERE AL R 2 T EA LR E) » 35K
BHZR » T8 By E 5 iREEE 2 » Bk
EEmEEEZ /L IEEERE » kY SR bIEl
E2ERGRE ; BEEUERR 2 X0 B
> IR R 26075 5 BRI g R BY IER
B2 BEH=M » BREGSER o R ILsHR
Lz AE RS A BT R A 0K o M
g — [ AR T LIRS Ik o IR el 3 AR AR 5
ERHFBRZELSHL » TRERRZB/NZHE
Bk DSBS B2 B o BRETRIEGE 7 (REET
REESZTELERFELRY » EFEARS &
RERF SR MANARERERG - R > 2
Bz KRR i A 8k EIR » BEIAES
b IR B R IH A > SEIEF] o

3B MENELE ¢

BHRCHEE » BEEER - ARRFEEE

— 44 —



OfEHR-T ORRE OEAKE OSEEE ORARENR OFE OERBEE OMIMKE
EB= A B 7 & & &

ERMEERS R E E o R BB E T
ARSI S BB T R AR R o

Erg RESREEZSNE

OHRE @SR OEME OHEKRW
B SRMERERHRERE

ORBRAH : _

AERFAEE SR
ORBH RS : -

L719834:125 1 H EdiSRoEE S
#100 AT » SEERHEAZRE AN 5 Wikl
oh B 5 R M N P A R R VDR AR 2 KN R
B~ hERFAL (128 #0785k ER B NER RS AR
ZEH) o+ HEES100M o

25U EE I S AR A BR B R 2 AR R AL (
GRS  BESERZEERR » 555
R RE » SHARRZEERL06 A% o

SIS IREEE b2 HAREFN RIS AT Z
PR -C SRR TR 5 WS R R
BB » 51 0~15+ 16~30 ~ 31~45 ~ 46~60 ~
61~75~ 76~90 ~ 91105~ 106~120 23523 »
LIsHAI & B2 R o

4.3 BIERNI05 A » RS EIRZEA -
SREERRTY BB > (A IS 2 RIS RI2A %
(HEBES S REAERA) 5 BRRBERZMES
120 A% » Hp$B1SAS (106~1204%) ToALL
EEBEI05 AY 2 RS T EET 20 ~ KBk
E )

587215 ~ 18 ~ 21~ 24~ 27T R 30& S B 5 /&
B (AD/H) » DEHRARE  SESEEESE

— 45 —



HRBIOK » FRHTHESRRBER -

6. SRR Z BB RA BARR o 0T B 2 )
R SRR Lo SR RS 2 R B N — s » BERER—8ET
EFRB 25 o Ry R EERTR/K » 1§ 100
BHASAERR L > FEHEASREE L2 5%
PAEATRR 3 BB REERR TR REZ Y
BRGERLERTHE (%) 25K -

TRIRPIATERE » DARERE T ARk o
AR L FR LR Z AR - 5 ReEE 2 iR
U I SRR PR B 5 IG5 et N B By 2 R BE
s R R RERYREN 25 &L -

SR ARIREEATNEARY » 7KL SRR S H B 2 )
BARIIATRISAT ;s MRAPRIEUER 794
DRIARG -

]

HRERR

OSBEEZH
ROBILIPER « RRZ BB E S PR E RS
Wi 2 BRER » HAERANE S ~ B-AFTR o hE<HE
T HERFEREER 5 R R L16E30A 5 R2 5t
BR% » Fih46% o 0 BISAZBRZ » #1532
% » BBz B TIRE S MR Z BN 5 B
fin Bz BACRIB AR - hRBBBIT6E105 A5
Rz b LR AR » MEL6E12045 1]

.I;;Ir

40-15
016-30
S~ X31-45
046-60
A61-75
#106-120

60}

50} 0‘——0__0__/\0

40}

3o} \

20' x’—“/*/%\“/"

5 18 21 24 27 0
SEE (cm/sec)

W7 PERIEAE R R R R 2 B R
(& : SL BRSBRZEE (cm))

(R)ERD

10¢

WP E LS RELAZERET  WhHRrRhEA
SEEANS RSB L2 BAEE 1.5 R4 ORe
HRAZ IR E TTRE B B REER) RRE
ARRALLE  REERE R EER LSRR
ZBEARRS » BHUEBRII06E120R 5 BT HE
ET (BRIl 2R b ~ RERBEAZ RN
HEEAMRS) 5 SRR A RE AR AR
BRSBTS B R B AR o

501 Q—O/’O/O.”’o

o
40

| T

20t

(N TP

10} S
x/x/’*\-x ]

15 18 21 24 27 30

SIREE (cm/sec)
Bt KEREASEEERSEREZHME

B LRMREENRAREETREZEE
HESHRE LR KRERRSBEEZ R
RPRFERHEY G - WHETRASTREBEN N %
RFERZ I RBBRRIF
OnRARREZ T :

ROEEI BB RERETIARRZEN
LIRS R RT 2 KR » BENT RS SR
ToRRES > S EEREE RS R RE 2 B AIE
~ BABTR o SR AIRER » B\RURHREE S
RO BERBEE RS R REZ RUPBWARE
e > TiEEN R RRREZHEBRER)
REATER » BE5RRREECOL R » 7 HER
HEERROSZD L ko EBEEDHEHEE
FE#E (CNS) ZEK o

ARBER AR RNB AR - HER RS
REARBEL - i E\RBEABLS  BMESR
BEABZMEEREBICERAZHET » A%
Ao R A R KRR 2 R EERERL AT 60 225 4% 23
o

— 46 —



100
90
80
ﬁ}o
% .
2 60
"
B 50t
%
~ aof
30}
20f
1o}
75 306 45 60 75 80 105 120
SRR (cm)
BA FEREEATRSEEET » SBERER
SEERBEE 2GR
GE @ VsRRSHREE (cm/sec))
100}
9o}
so}
45 7r0b
B
gsm
f?g 50

40
30
20t /

10

80 75 80 105 10
SRMEE (cm)
B KIREFZENRESREET » S BREE
S RERER R

15 30 45

M~ S ]

e 2 iR B R T A AR o AR R [ 2 Z R BR AT
BBk WTIERERHEAS BB o RIRREZ K
o IxERBRER » TRLIT 2R ¢

OBAREA LB GAR G RAR LR » B

T e B R o

O REEER i L& B RS iR
BRK o S BEEFRRRLRmS 2~z
B (BRI RRRAT30A S 2 Bk E) » BB SRR
SR80 % 24 o

QERFE ONS rERZ SRR EET » 3
R R AR EE R BB BERA IR » K
A RARB AR RRZ REEL 60 25R5
T o

I~ REEERRETR

O’ Z BT R R B
IRIRAEE R RBRITE 2 R » RIFELETBIE
MR ER (SRR EEA£—8) » WE TR
WA AR e 1 53 AR B | 5 ST/ N ALER
B R BRI IF - HARE B E+—Fn
o HHRSE R 2 ARBR B AN + B o

| I
ox o o& 1o o#
\___\

W+ & % K

WE R Z 5 8R o AT B R R R
R R » MR NREBZIERH » TIRETRER
ARBEZHPEPEESER ; HBHERES R
Gatk > =S BAS » B REERZEMNEF] » WA HE
FAB{ERER ( capacity ) ZHEE)GE o
OF R RERRE R RTH ¢

AR BEEARBZ T RER ~ 7k
WERBERBERELS  DBREE5 RS2 M
BE o RRIF S REERRBISASBERDIOAS
» PR3 (&G /%) HWESBREE—RK - 3
RBRERNE =R o BRRERA SRR
SRR R BB WS BE 2 B INTT S W hm o TR 4%
HEB2UAS / FOREEFIRR » B4R S /ORI
SIRNEEE B T o ILERSBER » E50E
IS » BN RREIRE) KB R 2B B SR
B s AR EA L BERERS MR LR
HIARGEBREFIRREZAE » BB R
B RoREEBRULS /U L EARE
TR RRAR LR & SRR » AN B R o A4
s RO RAREE S S REEBN24R T / Bz 5 E
BEEOLT » WS EHEDRIE 2600 2 0 LA

!
b
-

— 47 —



[u . 1es0

-
O/NFRBFARENE QO IREERENE QARNARER O KREAAER

' Bt— A S BABRBZHHE
FHRRRIEES o BlsFBR b BEEAZ A
BRI TEE » IR TFHRE o

AR |

5‘[’#

AENEGREXEBREZAGTBEEXYT
SERL o FABRIIN » ACRZEFFE ~ ettt ~ MRS
S BB - MR AR IR 2 BE R
s PDREBABEUN ~ BEAASHEIRER -~ R
ZLIE 5 M MATER » DB Z A -

o

82 E LR
100}
./_.,.—0——0\‘\. L PEERER (CNS) » THRASRRaKREE] -
o0f TR REER T » REA TSR BB o
7 el 2. BURD > NS RSB T  SRER N AR
b PABB=ZH RBEET—%LA -
5 2ok 3. BRG] WASHEBZ U PR LR
% =SB RELHZESA o
601 4 ERED  BEEPNENE SRS AR > R
L ETEBREANAEHEEH  RARHWETZA -
50 5. M. O’ Brien 1968, Sorting, sizing and field
Oﬂ N e . . . filling of fruit and vegetables into binse

15 18 21 24 27 30 J. Agric. Engng Res. 13(4):318~322 o
SEE (cm/sec)
B+= R R o U B R S R B 2 B R

— 48 —



