(12)

T G -4 BUBRIR SRR O BEHIVER

i

B EIIEBE - TRFHE

EIC DU T

On the GradingPerformance of the TG4 Type Bulbs Grading Machine
A. ISHTHARA, S. TOYAMA and Y. TAKEUCHI
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RERSEEEOBER
Fa— )Y TEHRRE2 oW, FORTEERL XD

27 BHONRETORE S, REEA
T v~ PR EDER
TN AR : (cm) B
| (em) WY V7’ Grading plate | BP0
1 | 12~131 12 12 13
2 | 11~12 11 11 12
3 110~11| 10 ‘ 10 1
4 9~10 9 | 9 10

Tl ~ 4P AFIN TS, 2L THEE L ELO
e O HDEHHEE I, 10emPUFrdfEkd LC
RAIS T WD, LB RO Y v 7Bk e
Grading plate @ETEFIT BRI, AROWFITTEE
OHELRFHHAL, chZ TIRAEE LCIEL Tnh5,
L i BIBE CARR DIy D 7" v — + 250l
Lo, Bib FRFMAEEE L CEIT 50T, #
AT 27 v— 1 NOWHTE & BRI L OBIfRYE

MY v 7RG Grading plate vho# & & Ry, H)
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5, $2 % O NMBEFHId b, i, Grading plate
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(b) Grading plate (1-AZY)

W (em) | 9 ‘w \n 12 ] 13

%l oz (cnl)! 2.82) 3.14 3.49 3.81 4.10
W
i | e (cnl)\ 8.85 9.86 10.98| 11.99 12.87

DM A T Cr b BH3R & DDTeo
4. EBRHEBHIURBMTTE

AEBRTIL, 7 T4 k4 — v sERENEER 120r.p.m

L ltze L€, 7v— 1 REEK 120v.p.m T
REF 5, REHRERIRIEHE ~ v ¥ ovic X0 TERi
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BEic A L Ui, L2 L CEEBHAC 310 BRI & 2 555
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V— } O_ETIRENC X0 C BT O BREE 2 8 L7
BELBET S, o — } OBENCOWTR, TRIFER
x0T, HEHEFELS. Smmic 3\ TRk V— | T
TERAEE TS C TR, BRSO, Lrd
BELVEECTSHE L EEL, ERd—Fck
Dico BHMRT v—t ECEET BB IER
BT, ¥k, EHOb HRECREGIRORIR
NEASC AR LB 20,  ORIREY
Hdr Ule, EBRCHEIROZ DB L BRI TE C
DR A ERECEH U7z, & 72, Al UALAER 3000 i
COWCHIRD /e, #Y v 7%k, Grading plate 7k
&0 TG A E R 21T e, 2 L CZ O
T, RS BT ORI S B S0t
N, EHLTCHERENNEE RS C L2 BHRT 51
EERDSEFK CTOFERENT L b &8 < TR 2 Ml d oz,

i B BTN O/ OB

%55 286.6 19.11
A T = 853.6 50.91
B7h 1192.6 79.51
PRI IEEE 267.1 17.81
Gy i 661.7 44.11
IR 1323.6 88 .24

(b) AFic X HHEEHI
y - I 7 ﬂﬂu P 3
powlomom o | R BEELE
Grading plate 19.6 1.31

NI

oy v 7 15.0 1.00

Grading plate ﬂ:“’cﬁ:ﬁ‘ﬂ;) v N BRI D

(a0 Bw k5 L, REORFCOMREARNER | 3otk s i7ms o 2o %, % LCHicE ik
ORI 2 (HIEEOIHZHEL CH 2 OHTH Dk, ) H BT S LIC k0T, BE (h) CRSLIEORERA
DR L 45 (a)(b) Rk, ORIk 5L ST S 0 L aR I,
wAE B OW fe A b) ARTIDUIELIC X BERBIVERE 2 DR
(2) BRPIRIC X B8 ITT7vgv—, R)F%7, VA IXLI—TIVIE
o j . Al S REY ‘/77%% SRFRIC OV T &z 3000 B 4R L, IREIORE 255,
S RD | Gfminy | BELEEE o, e 2 CRANIEAIDE LIk At 5 (a)
(b)(e)CH Bo MBAREITT 5 LML 85,
53 292.7 19.51 kﬁbx@mmgmauraﬁﬁKObfmaﬁ&%m
S Al ;2 éﬁi giﬁ Lo &b ORMAZET HIC, I 5
e ' ' v— b EORBROBEIME A 2750, ¢A%f@w”
WER KD OMBEIC X 5 BY
@ 7 7 v ¥ v —
‘ &z m 1 ] A =0
g 5 | 4 3 ] 2 . &
- = 2161 483 ’ 1 21 3040
X % | (72.66) | (16.10) (9 37 (1 77) (0.03) | (0.07) | (100.00)
" 2129 466 1 10 2 3000
(72.15) | (14.34) (10 25 )| e 84) (0.35) | (0.07) | (100.00)
W ” 2043 73 | 344 | 110 30 | 0 3000
U (68.09) | (15.77) ’ (11.47) 1 (3.67) | (1.00) | © | (100.00)
(b)) = J =
5| ‘ 2 | 1 | ®m | &
i = 1931 574 208 273 6 8 3000
¥ (64.37) | (19.13) | (6.93) | (9.10) | (0.20) | (0.27) | (100.00)
. 1901 | 565 | 222 291 20 1| 3000
_ (63.31) | (18.85) | (7.40) | (9.69)  (0'69) | (0.03) | (100.00)
B " 1832 571 254 278 65 0 3000
HO61.06) | (19.03) | 84D | @20 | @1D (0) | (100.00)
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() "4V ¥sa~TFv}

F R : % & 3
o s | 4 BEEE 1 7% & 3
" - 1921 605 8 | 70 4 15 3000
ke (64.04) | (20.17) | (12.83) | (2.33) | (0.13) | (0.50) | (100.00)
" 1885 596 410 100 8 1 3000
(62.85) | (19.87) | (13.67) | (3.33) | (0.28) | (0.05) | (100.00)
o o 1790 635 442 120 13 0 3000
w M (59.67) | (21.17) | (14.73) | (4.00) | (0.43) (0) | (100.00)
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S HHhik, FLTTAL DT &1 3 FHEOBHBI O WT
N KWL CEDENICHERTCH DMz, LD T, KIAR
210 — B DERIBOWKE L 7 v— | OIRTHRE & ORRE
" WIECHHEG LED T EREET, ChEBIIRBELRE
5K BRIET. Fa— Y FHROGERESY () ek
n : DI 7 v — b Eh—i S e BET 5L 7
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c) #V v sy, Grading plate Hi R OVEFIRE
{3 D 2555 & DR G B

R OERER, HURETHD THMEENRE L H—
TR\, F—OBBREC X 5 SHERENS 2T 0
HETHCEBBLONG, 0T, JFVFy—,
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WOER KM G Ak oW E R B
(a) & ¥ v 7 &
JE L 4 3 2 1
Ex 10~ i~ 12~ 13~ |14~ i
9emPATFI9~10cm; 1lem| 12em| 13em| 14cm! 15c¢m
) 2079 | 314 | 289 | 204 | 101 12 1 3000
7 (69.30)] (10.47)| (9.63) (6.80) (3.37) (0.40)| (0.03)  (100.00)
7 ) 2060 | 329 | 205 | 223 88 5 0 3000
(68.67)! (10.97)] (9.83) (7.43) (2.93)] (0.17) (0) |  (100.00)
Y
5 2084 | 287 | 303 | 232 89 5 0 0300
5 (69.46)] (9.57) (10.1) (7.73) (2.90 (0.1 ()|  (100.00)
. 1993 | 377 | 295 | 237 93 5 0 3000
] (66.43)! (12.57) (9.83)| (7.90)| (3.10)] (0.17)] (0) |  (100.00)
WXL 3.0 @l 0.4n] (110 048] 0.23)] (0.03)] P(L19)
) 2096 | 383 | 209 | 230 76 6 0 3000
» (69.86)] (12.77) (6.97) (7.67)| (2.53)| (0.20)| (0) |  (100.00)
) 2100 | 382 | 206 | 229 78 5 0 3000
J (70.00)| (12.73) (6.87) (7.63)] (2.60) (0.17)  (0) |  (100.00)
5 3 2085 | 395 | 200 | 229 76 6 0 3000
(69.50)| (13.17)] (6.97) (7.63)) (2.53)| (0.20) () |  (100.00)
< A 2112 | 369 | 216 | 231 66 6 0 3000
(70.40)] (12.30)] (7.20) (7.70)| (2.20)[ (0.20)] (0) !  (100.00)
BRe L o ©8n] 033 0.07] 040 0.03)] (0] F0.43)
R ) 2147 | 522 | 281 48 2 0 0 3000
g (71.56)| (17.40)] (9.37) (1.60)| (0.07) (0 | (0) |  (100.00)
,')V ) 2174 | 528 | 241 53 y 0 0 3000
¥ (72.47)| (17.60)] (8.03)| (177 (0.13) (©) |  (©) |  (100.00)
:]' 3 2159 505 279 55 2 0 0 3000
L (71.97)] (16.83)] (9.30) (1'83) (0.07) (@ | (0) |  (100.00)
7 4 2166 | 533 | 250 | 49 2 0 0 3000
g (72.20)| (1777 (8.33) (1.63)] (0.0n] (© | (0) |  (100.00)
BRgn | 9D 0] a3l 02 0w ©] ] #ueomo
(b) Grading plate 3=
] 5 4 3 2 1
ik N~ i 10~ i~ 12~ 13~ 4~ 2
90mlx){’[3f9~10cm llem| 12cmj 13em| 14em|  15cm
) 1942 | 240 | 316 | 282 | 156 59 5 3000
7 (64.73)] (8.00)] (10.53) (9.40)| (5.20)| (1.97)| (0.17)|  (100.00)
7 5 1946 | 282 | 302 | 288 | 1m 59 2 3000
(64.86)| (7.73)] (10.07) (9.60) (5.70) (1.97)| (0.07)|  (100.00)
M
5 1911 | 242 | 318 | 285 | 180 61 3 3000
¥ (63.70)| (8.07) (10.60) (9.50) (6.00) (2.03) (0.10)  (100.00)
S . 1907 | 251 | 297 | 314 | 182 45 4 3000
1 (63.56)| (8.37)| (9.90) (10.47) (6.07)| (1.50)| (0.13)]  (100.00)
RR— (1.30)‘5 0.6 (0.70) (1.07)] 0.87) (0.53)J (0.00)] F#(0.70)
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y MUY v 7RIS X BN B RTEREE R
F, drbmﬂﬂ»tc_[“)ﬂ?#ﬁ@%ﬁﬁ\m% <AD

TG- AR EHUR OB MR D W T
N 4 3 2 1
Fn il 10~ 11~ 12~ 13~ 14~ B
K l‘;7Cm12{‘[?}9~100m 1lem| 12¢m|  18em| ldem| 15cm
) 1770 | 364 | 381 | 215 | 220 48 2 3000
R (59.00)| (12.13)| (12.70)] (7.17)| (7.33)| (1.60) (0.07)|  (100.00)
, 1758 | 374 | 38 | 197 | 931 53 2 3000
y k(58 59)| (12.47) (12.83)] (6.57) (7.70) (1.77)| (0.07)]  (100.00)
- 5 1761 | 363 | 390 | 207 | 225 51 3 3000
7 (58.70)| (12.10)| (13.00)| (6.90)| (7.50)| (1.70)| (0.10)  (100.00)
< . 1766 | 368 | 378 | 203 | 297 56 2 3000
(58.85) (12.27)] (12.60) (6.77) (7.57) (1.87)| (0.07)  (100.00)
FRe | ©an] 03D ©0.40)] ©0.60] ©.30] ©.27) (0.03)] w(0.35)
o | 179 | 453 | 532 | 203 20 2 0 3000
y (59.66)| (15.10)] (17.73) (6.70)| (0.67) (0.07)  (0) (100.00)
jé, ) 1799 | 468 | 503 | 207 21 2 0 3000
¥ (59.96)| (15.60) (16.77)| (6.90)| (0.70) (0.07) (O (100.00)
:]’ 3 1785 466 508 213 27 2 0 3000
L (59.47)| (15.53)] (16.93), (7.10)| (0.90) (0.07)  (0) (100.00)
2 A 1797 450 519 | 207 25 2 0 3000
g (59.90)| (15.00)| (17.30) (6.90)| (0.83)| (0.07)  (0) (100.00)
B | a9l .60 0.9 (0.39 (0.29) 000 © | #1045
© B B B
4 5 4 3 2 1
7L R N 10~ 11~ 12¢m i #
9emPLTF | 9~10cm 1lem 12cm Pk
5 . 9127 474 299 89 8 3 3000
2 (71.29)  (15.40) (9.90 @9 (0.27) 0.1 (100.00)
e ) 2130 458 316 81 13 2 3000
i, (73.00)]  (13.27)|  (10.53)  (2.70)|  (0.43)]  (0.07)| (100.00)
' 1-2 (1.7 (2.13)§ 0.56) (0.2 (0.16)]  (0.03)[F(0.81)
. 1 1877 586 297 285 2 1 3000
8 (62.57)| (19.53)]  (7.57)  (9.50)|  (0.80)  (0.03)| (100.00)
J
_ 5 1924 545 217 296 17 1 3000
7 (64.13)]  (18.17)]  (7.23)  (9.87)  (0.57)|  (0.03) (100.00)
-
1-2 (1.56)]  (1.36)  (0.34)] (0.37)| (0.23){ (O)Fpig(o.77)
v ) 1871 609 | 406 106 7 1 3000
Do (62.40)| (20.30)] (13.53)  (3.53)| (0.23)  (0.01)| (100.00)
v
X7 ) 1899 583 414 94 10 0 3000
~5 (63.31) (19.43) (13.80)| (3.13)  (0.33) ©) | (100.00)
M
Flo1-2 | (o.91)‘ (0.87)J (o.27)f (0.40){ 0.10) SEH(0.43)
R MR, mu () MRy

BeHBTHELD EEZLRD PN TRIBEEROS
&b, Grading plate HJOWENF: S Dl { BIFC
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d) &Y >k, Grading plate ¥EFCERFIBGE A
O FARA S X 2 ERBIREE O Hoig:

[l FEO3000{HO FM I DWW, WY v, Grad-

ing platek, BEANEMEA (REFRIDIRDY, b, i

AR T S R 2 I )

RO FEEICONT) O 3 TRl Z T,
RV 23 OREA P L Canfil e BIRE O IER B
BIRBE Lk, MERTT vIv—, R TT, U4
Y¥aa—7 TV FOIFE AN, TORRLET
F(a) (b) (R,

e S | I 1 I (N G B A
(a) R W — i 55
) 4 3 2 1
Al O\ 9em Bl F9~10em|  1lem| 12em| 13cm| 14em| 15em

BB (72 66)! (16.10)] (9.37)| @

plate | (64.73)| (8.00)! (10.53)] (9

— N NN

BV ¥ 7| (69.30)] (10.47)] (9.63)| (6

2161 483 281 53 1 21
Grading 1942 240 316 282 156

2079 314 289 204 101 12 1 0

3000
T (0.03) (0.07) (100.00)

59 5 0 3000
40)| (5.20)] (1.97) (0.17) ) (100.00)

3000
80) (3.37) (0.40) (0.03)  (0) (100.00)

1931 574 208 2

73 6 8 3000

BB B 6037y (19.13)] (6.98) (9.10) (0.20) 0.27)  (100.00)
7 | Grading | 1761 | 363 | 390 | 207 | 22 51 3 0 3000
5 plate | (58.70)| (12.10)| (13.00) (6.90) (7.50)| (1.70)| (0.10)]  (0) (100.00)
o gy o | 208 | 3% | 200 | 229 76 6 0 0 3000
i 7 (69.50)| (13.17)| (6.97) (7.63) (2.53)| (0.20)|  (0) ) (100.00)
we | 1921 | 605 | 385 70 4 15 3000
7 BB 6a0w) 20.17) (12.83)] (2.33)] (0.13) (0.50)|  (100.00)
gh Grading | 1790 | 453 | 532 | 203 20 2 0 0 3000
JEA plate | (59.66)| (15.10)| (17.73) (6.77)| (0.67)| (0.07)]  (0) (0) (100.00)
? gy oy oy | 217 522 281 48 2 0 0 0 3000
i (7L56)] (17.40) (9.30)] (L.60)| (.07 (@) | (0| (0 (100.00)
by & B — b
FH 5 4 3 2

it 9emAF9~10cm; 1lem| 12cm| 13cm| l14em| 15cm
N e | 2120 | 466 | 308 85 10 2 3000
;Z BOA B 795) (14.30)] (10.25)] (2.84)] (0.35) (0.07)|  (100.00)
% | Grading | 1909 | 246 | 308 | 300 | 181 53 3 0 3000
2 plate | (63.62) (8.22)] (10.25)| (9.99) (6.04) (1.76) (0.12)| (0 (100.00)
I gy oy oy | 2039 | 332 | 209 | 234 91 5 0 0 3000
i 67.93)| (11.07)| (9.97) (7.82)] 3.00)| (.10 (0) (0) (100.00)
o | 1901 | ses5 | 222 | 201 20 e 1 3000
A ROB B (63.34)] (18.85)) (7.40)| (9.69) (0.69) (0.03)  (100.00)
7 | Grading | 1764 | 369 | 383 | 206 | 22 50 2 0 3000
5 plate | (58.78)| (12.30) (12.77)| (6.87)| (7.52)| (1.69)| (0.07)]  (0) (100.00)
gy vy | 2% | 38 | 207 | 230 77 5 0 0 3000
A (69.92)| (12.75) (6.92)| (7.65) @.57) (0.19) (© | (0 (100.00)
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| Fl g 4 3 | 2 | 1 |
S e . 10~  [ll~ 12~ 13~ 14~ 7% &
t'\ Wilis gQCmJ/J\"FvalOcm 1lcm 12cm§ 13cm!  1l4cm|  15em
. | 1885 56 | 410 | 100 8 1 3000
AR ; (62.85), (19.87) (13.67)| (3.33)] (0.28) 00 a0
3]‘ Grading | 1791 458 | 513 | 210 2 2 0 0 3000
77 plate’ (59.69)| (15.26)| (17.12)] (7.00)| (0.87) (0.07)  (0) ©) (100.00)
ﬁ Gy v oo | 2163 519 264 52 2 0 0 0 3000
: (72.08) (12.30)] (8.82)| (1.73)| (0.07)|  (0) ©) © (100.00)
() & ® — & [t
S B g ‘ 4 3 2 1
oA wN 9emPUFP~10cm 1lem| 12Zem) I3cm| 14em| 15cm
[
. | 2043 0 473 | 344 | 110 30 0 3000
2B B @809y (15.77)] (al.an| @60 @ o0) 0) | (100.00)
% | Grading | 1045 | 232 | 302 | 288 | 171 59 2 0 3000
5 plate | (64.86): (7.73) (10.07)] (9.60) (5.70)| (1.97) (0.07)  (0) (100.00)
' 4y v | 2060+ 329 | 205 | 223 88 5 0 0 3000
i (68.67) (10.97)| (9.83) (7.43)| (2.93) (0.17| (0) © | (100.00)
o s g owe| 1882 | 571 | asa [ a7 65 0 3000
R (61.06)] (19.03)] (8.47) (9.27)| (2.17) () (100.00)
7 | Grading | 1766 368 378 203 207 56 2 0 3000
5 plate | (58.85)| (12.27)] (12.60)| (6.77)| (7.57)| (1.87)| (0.0D) (0 (100.00)
gy vy 212 | 369 | 216 | 231 66 6 0 0 3000
A (70.40) (12.30)| (7.20) (7.70), (2.20) (0.20)]  (0) 0) (100.00)
s | 1790 | 635 442 120 | 13 0 3000
7. BB solen| @1am)| (14.73) 400 (0.43) © | (100.00)
3,7‘ Grading | 1799 | 468 503 | 207 21 2 0 0 3400
I plate | (59.96)] (15.60)| (16.77)| (6.90)| (0.70)) (0.07)  (0) ©) (100.00)
W acy v 2074 | 528 | 241 53 4 0 0 0 3000
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Summary

In general, the paper ring method has been used in the work of grading tulip and gladiolus

bulbs. But it has taken very much time to do this work. A grading plate method was
adopted in order to promote the efficiency of this work in 1962. But it takes the same hand

work as the paper ring method. While in the same year a bulb grading machine(TG-4 type)

was made for the first time on a trial basis. For the purpose of obtaining the fundamental

data of this machine for practical use, the authors have

its grading performance.

investigated experimentally about

Some results obtained in such experiments are summarized as follows;

1) The ratio of grading capacity of a paper ring method, grading plate, and this machine

(amplitude of plate vibration is 19.5mm) are about 1 : 1.3 : 51,

2) Intensity of plate vibration affected the grading accuracy.

3) In the case of the paper ring method,

measuring accuracy was the worse and in the case

of grading plate method it was better than this machine.
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4) Grading accuracy was' based on the paper ring method, Panorama had the least grading
error and William copland was next. Fantasy showed the largest error. This was especially
true because the size of the bulbs graded did not correspond to the size of the machine’s
plates.

5) On this machine, grading error is gradually reduced with repitition of grading i. e;
After the second grading its error was shown to be less than 15% and after the fourth its
error became under 10%.

Therefore, if the above grading error, will be allowed this machine is very useful for

practical use.



