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Application of Weibull Function to Exchanged Parts of the Binder

Tokumi Fujiki, Taka-aki Hico and Eisaburd Tanaka
(Laboratory of Agricultural Machinery)

Summary

The binder, developed in Japan of late, need not change the habitual work in harvesting
of rice and wheat in Saga district. So binders have much diffused for a few years.

In the summer of 1969, we investigated the exchanged parts of binders and the periods
of the damages. To trace the causes of the damages, we adopted Weibull probability
diagram. And the following results were obtained.

1. Dulling the reaping edge, damage of the bundling door and break of pick-up tine
were suspected as the native lives of the parts. Particularly the bundling door would need
to be changed the design because of its short life, we thought.

2. Concerning the knotter bill, the parts exchanges were frequent in the early days, so
it was considered that the assembly of the parts went wrong in some cases.

3. The leading chain seemed to break down accidentally.

4. Reliability of the binder, which were made up of these parts, has fallen suddenly in

two or three years.
(Received November 15, 1969)

1. Weibull R4

STEACR SN EMOIFER, MARICHBE TS XICEZSN TS, Bhiti3RT 5~
ALTRZ2HESH DB TTHS, THuOLMMDRAEZE, REOEBE LTEZSEE, I
LML TRITRIED & 5 B3, M RN A d U TR Okl & & & il iz s
Lo, ABMTORRBILRIECTRICHIGT 5. FAMEBAFE Y ZBEPCHENT R T AT
13, »5—iEkReEZRE LcbliIcEMmADET, M—iENENFTETHSD,

R D A B e (g TRl O et 20 S BERIICI M TR D BRI L KO LS KB T2 &5 X
S5h3. FTRHLLMLPHNTHDORIKICK 2 HUIARPBEARICK 2 HBER, KPOD XS
BREREZE D, HEREARPELT 2HMICH > TR D@D & 5 iTdh 2 Ry T i 5
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KODERLBDBH S, FIAEH 7 AW TRE 3SEBONEDZILICLEIARIBEZL SN
WHETH B,
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s 1 BRI 7 M B A
F1KoOBEMYhHO EhIcTH M T35 E LT W. Weibull 231218 U7- Weibull 4345 23
H3Y, chizdpsE BTN ) FTORME BIZ RIS F @) BSRoXTED
INBELENIDTH 5,
N TR S it T
F(t)=1 exp< to> (1)
CCTm B3RO REZ BZHT, to lTHEREOREBINKTZRTENTH S, R
ZAL DB FRIL T B oD Ikl k%2 x THKD L

t;m:x
EBLE, MREBFKRDOLDICIES,
F(x) =1 — XD ™) rrvereeerrensioreresrseeee (2)
@)X =Mrd 5 &
F() = ma™ Texp(— &™) cvvoereeoreeereeerrer (3)

123, Q)RXIBBBMER F(x) OMATH A0S, TOEHEELAEDT &S, (3)
Omic0.5~4. 0Dz ANT, ThEhx & Fx)OMEERRT 5 EH2 KD KD Ik~ Dl
WMELD, —fiCm BT L EBIC, Fx) o~ 7 B4 FMICEE LoD, Eiksmins.,
AR DI & &I BRI FER ORI ZLERAE LT, OXEMLCEITED m & to 2K
hiF, EOMBEOMIESMICEEM T 50T 525, (DUT WK BT H 5 O THENTIITHHE

T EBTERL, TITOXRERDX DKL LT, 2RINLOHEE LS &
1—F(t)zexp<—-z—m>

to
Log{l—F(¢)} = —%0

Log[ —Log{1—F(¢)} | =mLogt—Logtg -----vevvrvenen (4)
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WXz RhE, B3 Logt D1 kK TEDLINZ T Ebhs, 3 75b BEEIITHR O %
&Y, AlAEGNC EniE, m B4k, —Logty Mz THoYI/F & LT, 73 7h6xhE
hkpwohsd, oK%z Weibull 34L& I 3:,
%5 1% Weibull f M I ) %

F |In[-In(1—-F)]| F 1n[—1n(1—F)]1 F |In[-ln(1—F)]|| F In[—In (1—F)]
0.9999 2.22033 || 0.60 — 0.08742 || 0.06 — 2.78270 | 0.006 — 5.11302
0.999 1.93266 | 0.50 — 0.36650 | 0.05 — 2.97004 | 0.005 — 5.29584
0.995 1.66739 | 0.40 — 0.67171 | 0.04 — 3.19846 | 0.004 — 5.51945
0.99 1.52719 | 0.30 — 1.03094 | 0.03 — 3.49126 || 0.003 — 5.80768
0.98 1.36405 | 0.25 — 1.24589 | 0.025 — 3.67625 || 0.0025 — 5.99023
0.97 1.25465 | 0.20 — 1.49995 | 0.02 — 3.90192 | 0.002 — 6.21356
0. 96 1.16904 | 0.15 — 1.81695 | 0.015 — 4.19214 | 0.0015 — 6.50157
0.95 1.09718 |/ 0.10 — 2.25028 | 0.01 — 4.60018 | 0.001 — 6.90726
0.90 0.83404 |/ 0.09 — 2.36112 | 0.009 — 4.70603 || 0.0005 — 7.60069
0.80 0.47586 | 0.08 — 2.48438 0. 008 — 4.82432 | 0.0002 — 8.51670
0.70 0. 18565 | 0.07 — 2.62309 | 0.007 — 4.95833 || 0.0001 — 9.21103

t In ¢ t In ¢ t In ¢ t In ¢

1 0 5 1. 60944 15 2. 70806 60 4.09435

1.5 0. 40547 6 1.79176 20 2.99574 70 4. 24850

2 0. 69315 7 1. 94591 25 3.21888 80 4. 38204

2.5 0.91629 8 2.07945 30 3.40120 90 4. 49982

3 1.09861 9 2.19723 40 3. 68889 100 4.60518

4 1. 38630 10 2. 30259 50 3.91203
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Weibull HREEOHH, SEhEhZho, BEOID HEWRD 5T S L1 XOMBY T
55, BHI0~3 DHREHROOEHANETEH 5, Wl MBONIESE, 1:1:75k

2. A YHDOWERE

T D3 44EDHICHIZ DD, M EHEIROBIEE DA 20, ANWMhShHETTE
5a N4 ik TITRDNAE LHICEY, Ehocild ABREMRICE <, MBS L
ZBWNTEA Ulc &b 5. A3 E G TS KA ez, Koo 4 o 2ok
A& EE L7-D T, Weibull fER#IC X O KN EEE T3,

A X 3K Fibar O N EIH X, KH, MRG0 BHX S EANIC, 24BRERAT
M&EDRELZIT o 72,

BRERICNA Y EAPHEAINTLROKHERZEEC LIOREEE 2EDMBY THS, £

W2R N4 X PHEER  (ha)

R 1967 1968 1969 ,
e % # * #* % # L

A 1.5

B 1.5 0

c 2.1 0.9

D 2.5 1.5

E 3.0 1.8

F 1.2 2 FA

G 1.6 1.1

H 2.0 2.0

1 4.0 0 3 FEkA

J 3.7 1.6

K 0.9 1.6 0.9

L 1.5 2.7 2.2

M 2.8 3.2

N 4.0 1.9 2 FtA

o 3.0 0.3 3.0 0.3

P 1.0 2.5 1.0 2.5 1.0

Q 2.0 2.9 2.0 0.4 2.0

R 2.5 3.9 2.5 0.8 2.5

S 1.9 3.0 2.4 3.0 1.9

T 2.4 3.1 2.0 3.7 2.3

U 2.0 3.0 2.8 3.0 2.8

\% 2.5 4.7 3.5 3.4 3.0

w 6.0 5.0 6.0 5.0 3 Fkgy

X 6.0 2.4 6.0 2.4 6.0 3 FHdtAy

FIC DD TIER M IC B 10 5 BRGKRER, 3700 B HAMBITH 5 EBE LD B 4% Kb 3 ic
3, HMRBEORERFEWSPICLBTNIFRSKBL, TCTHERETHFLSBL KD
TERERE & MERRER & O, FHERREERD S &, BLTMOPMETII 7.5a/0F, £ 0N
Tid 8 1la/ReTH o7, N4 Y FORER L LTRPIED K0S, 4 Y X ORBFEMH, 345b5
ARS8 B> 7 IEBR BB 2 5H 5113, oL bRXUTHAHH EEALLNS, FECTE
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77 7 DR IGERFHRMZR L, BOELEOKFIIChE TOMEL, EEOBFIERDFH
BERMEBETH 5, 4BETHOERMEHRERIZ 63.4 B TH o7z, EFEFIZAWKFICRS
B, FEREFTOWRR L BEONA YA THHERC > T 5H8H 20T, &IZAH, =R
HOMBERRE SRR Uiz, EBHEER FT7MEIKE, FTIRST 5N T 3K RO e v DI,
BIUOCYOUIMZEZ LFGATOS, COIBBEITE54D1 5 WLIEEYSBHICHEEDIF
RE¥hTwiz, v yRfsid, BnHIKB02F03VD&E, BFTFEOFTHROLIAR
D2HITH5.

BPEHIZ 2~3ha ZWHEG 2 CEICAHZEC XD IKIFHELTE Y, AMABEFETYU N L
BLORMPEICASKNESEZLSNBD, MHAD—EDHMmEHEEST S 7mic, MNHEIZT LT
PROREMZRE Lz, 1 vy—Xvickk% dha 225 &, v—XURHPICTHOHN &M
TEHBRONEN, PRI Y-V CERZBLTRS, ChBFRBERIEIC, ThE
TR U7z a B E B ZRRTUEE 4RO LD TH S, K1 BEOZHRIEHIZ 1 BHICED
B, XUI 0 A RO IR S E R T,
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3. MROHERE

BERMITDONT, HBREH T EITRBEMERZFHR L, Chz Weibull fERIKICKRY S &

3% Weibull {25

HWORDE DI D, HixHTRA X D ITHEHMNC &ITIF
EEHBRTH IO, Chollit m Sty —Log ¢ %
M P 3KDMY TH S,

B 2D m i b2 Ebhb XHIC, HFEE mbs

m In ¢,
A & 2.42 9.32
o A g 2.70 | 13.01
5k UM#rig 2.52 | 18.24
F = — Y 1. 52 8.59
B e L AS 0.58 5.08

2ULES, MNAREDOHEMTHB LA BD, ThiTHE
WEBHT B, FRELOWEIT m=058 THaro, ¥
MARTROEMTHELZBHINLTORRTHS D EEALH
N5, Lichio TLROWEP, HIMREOEE TR &L
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5P  (hrs)
W5 oA A E ORI (Weibull g #4€)

1.52 THBEMEOBIN BRI ELZ BH, BEHOMRPIURWICHETNETHS D, FHHEFT
ORI m=2.7, R UROF#HIE m=2.5 T, W FhbHaA0EMTHS. ThOERKIL
MRS O VR OEEAESTEEELoN50, Fild & BRI TOEGMBENMST &
TH5, THOLHEEFTIKOLTREFTOLRICAERTELEALLNS,. FIELUNOHTAS
PRV HEMTH B LB S, ChoRIESTHARMOEKHNECOTREZR LWL, L
LZhoE#EOFRIZ, 5l URMHESHE LTO B2 AL EAIC, KETTE M EICY -
TWwhlkHEEZohsNo, TOMBENKEIELTHS.

4 N4 Y HOEEN

s DI RERNIC B 1 B E Y2 Weibull iRt E DA LB ENTEBDT, THHD
nﬂnnﬁ’bﬁ%’"f VEADEFMEE TG A ENTEE, A Y EXOB4A LA LT
b, TOTHEBEZEOCOTES LEOKEZ N4 Ao EREEhs, §ibb=47m

~7¢M®&7C,?%ﬁﬁ%t?%%ﬂ%&@@h%foAlﬂb N4 VR REINFR
DY2FATHS, ko TTLHERMITBT 3254 ¥ FOEFEMER, N4 v LEHKT258H0
EfEtoEb > TEDbLIN S,

COBAEHERELDOFHREMB LT — 20D EREEFT— 2 A RDOELHHDT, ThoHoD
WL, AENEE TICREEARC ST o oiMmER UL, 100 %OFHENS 5 LK
FL, BEFT, Fz—rBXOHELURD 3T, MBEOWREYED S o 7o & UTHEHERE
ERDTHDEFELFEDLITH A, IR UMIZ 3FM A4 2T 54 A, 25NN 4 v XiC
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i3 36 Kb o T, BOBOMILIBM &

LTCEME Lo TR R T ORES B4k N4 v FOEENE
70 B Lz, S oy | R | G | 1 2o

MO MARENE 63.4 BHIIT AR b o
BHotend, N4 v XOEFEMER 2 4E 2015 0.993 0.98 1.00 0.975

‘ e 60 0.87 | 091 | 0.99| 0.79
AT B%, SEHTLERTES. 120 0.43 | 0.76 | 0.997| 0.2
EEBEEIEHICII IMOWMD S 150 0.20 | 0.68 | 0995 | 0.11
B EN K 90 % Dffe AR Tk % k2
LT EVRRAB,

i =

NA Y FIC K DREDOWHRR, L OEITNEEELE LT Ty, Kk Lo
DHB., BLTHEERAROZBOKHR AN X ORERAEZEZITIE > 72, BOBODKEEDF A
FipkAE Weibull 4 4iICh TR®HAH T Eick b, bR 21CE » 22N ZH#EsE Uiz,

Weibull 4343 & OCHERMDILRILE £ IXff8 b7 bDTH Y, #MHEIC DT HEHD
T H B LB, SH%OT-DICHEARYO HEDHLD Ji 4k~

19694 EFWNTATIS o FefliRIC K B &, A VX OIFERE 3RO X ) il sicE0LT, K
RD X DI MITE > T3, Thz Weibull fEREKICHEE LTKRD XD BT Ebho 1z,

1 AWFE, #R F7RUE, T0E UTTREBEMEA O GmIc ks &EEASh, LDDURKE
F7IdHEmBEI DO THEIIEREDONRICAZET S,

2. FERELNOZHIBPINCZ DT, MM TELRNTHOARREEZ OIS,

3. MEHEREF = — > OUIMTIZMABIICEEC 3 B2 50, HEOHRRLRSBITORGT B~
XTHA9.

4, THhoSDEWELSILE 4 XD EHICEBT BEHERIH 1 %icEb 5,

Weibull KD FIHEE UTIE, HPEEIKOHEN AT = 51008, B O3 Flk % B
DT ENTEEINS, FMUMOMENB X CEEBREHNYINTERETECENTELS,

g £ X m
D) wEfRE, 1967, FEsRBErBIE, HEGhE
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frll 2 — AV FRIT X B & 2% g B AMRRES
(pepsin, trypsin) @ 43E JIICT

wA AT - JE R A - AmE
(3 B3 2 0 5%)
44 4E 1L 1T B R

Influence of Coal-Tar Dyes for Food upon Casein Digestive Action
of Pepsin and Trypsin

Noriyuki ENomoTO, Yoshimasa INouE and Yasushi UcHIDA
(Laboratory of Food Technology)

Summary

In the previous paper, it was reported that casein digestive action of trypsin was sup-
pressed by the addition of coal-tar dyes.

Present work was made to estimate the effect of coal-tar dyes upon the digestive process
of proteinous foods iz vivo. Casein in the presence of 16 kinds of coal-tar dye was digested
by pepsin and trypsin successively iz vitro and the amount of amino acids hydrolyzed was
determined.

Casein digestive activity of the enzymes decreased with the increase of the amount of
coal-tar dyes (Fig.2~4). The concentration of coal-tar dyes tested was less than that com-
monly consumed for foods.

(Received November 17, 1969)

ST trypsin @ & o 2GS DS, B 2 — vk (T BREEEETS) ORMick-sT
T35 EE2ME LD, Pepsin icxf LTh, EMNMEMENZ7Rd T EMHESRL TS,

2 X7 RBENICBLTIE, 9 pepsin DIEM%E D FIRWVLT trypsin OfEH%E 505, C
DML ZERICANT, Ll 2 ORERZEZORBIN & v 2 ICHRIEM S 86 04K
7 X/ RO G Ui,

R B &
1 ptEeER
FB1ROMBYTHS.
2) htAVER

Merck @ Hammersten Casein #Jfjux7z, €4 vicA&o N/20 HCL Zhnz, 70~80°C
THAMMmE UTEM Uz, N/20 KCl ©pH %2 1.5 & L, N/20 HCI-KCI #Z#i#% (pH 1.5) T
0.6 %oisi 2B Uz,

) B TR
Pepsin (Ji1L1#4) 13 0. lmg/m/ 1755 X 5T, trypsin Merck®) (2 0.4mg/ml T35 X 5 1iC,
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wmiE 4 R s &

2 % 4 fb % M i s | G %
Lot 14 o | Ponceau 3R Azo f 98.0 | [ aUEEHE
255 Amaranth ” 99.0 ”
35 Erythrosine Xanthene % 95.0 ”
4% o | Ponceau SX Azo % ? ”
1025 New Coccine ” 94.5 ”
1035 Eosine Xanthene % 96.0 ”
10455 Phloxine ” 95.5 ”
105% Rose Bengale ” 95.0 ”
1065 Acid Red ” ? HRifbpk
@t 4% | Tartrazine Azo % 99.5 | [ BUBL AL,
55 Sunset Yellow FCF ” 99.9 ”
Bkt 25 Light Green SF Yellowish| Triphenylmethane % ? Chroma
35 Fast Green FCF ” ? ”
e 15 Brilliant Blue FCF ” 2 HEALK
255 Indigo Carmine Indigoid % 99.9 | [E7 A HE
x5 Acid Violet Triphenylmethane % ? [ R4
o BUEGE N AE 1

zhehKiciEd Uiz,

4 RRaViRIA
10% =S LwEmR 2% > 72,

5 7I/BOEER
ZHALEERR THR & >~ 7 1%, PO 1ml 2 & D jREEY — &« Folin 2349 1 X > TER I #,
660my: DWSEREEZRNGE Uiz, Wik Y — LIRPEES T B O KA 0.4M #& v 72,
KBRERBLUER
1 BRERISERGOHRE

XA EREE L, 2HOMEDORE, EMRNEAL TlgiE2Rknls, Ths ofE
T &, RISRMZRD & D ITHRE L,

37°C 37°C @
h A4 v dml + i FKHg 1ml—— pepsin Iml—— Y > G ik 3ml-+trypsin 1mli7—(>:
2043 3045 3043
ZIHALNERE 10m/—— 73— Folin 5 {1
3045

758, pepsin DISH TH#IRINT 5 ) v ER#E##i: pH 8.5 @ N/20 v > FR#E 1 i I i &
NaOH ZNA 7D TH->T, @ 3ml ZFEMI3&ickd pH 1.5 ORIGikh pH 8.5 IT
WBEEIITCLEEDTHB,

Pepsin OEPEDS, T OWDHEINICE > TRIETH T &, BLC pH 1.5 OFEM#K & T OFEH
WEDRISIT & - THET B HEEIDS trypsin O FERIEMICTH S OB EB XTI BT LR T O
L,



B « JF b NH : B2 — v G0 kB & 2o 7 oM iBEA (pepsin, trypsin) O IKTF 11

I Folin 2&ICHKET BEOEE

HIEX ST, pepsin DEFHEIC L A HEENEITHB LT Folin BEEEMLTLS A, B
BLETOEOYBRICOLTEMNATORODT, FFOEEMI, H¥4 2 2TOHES
L, CO—ERmICAMOHELL MM LTHR4 »2¢7 L, Folin £fuZ Licdbd (A) &, 7
€A RO D TR O R e O AR E A TRRICLE Licd @ B) & OBt E%Z K
Wiz, KBIZ A LA AT EAR & AR OKZEMATH 4 ¥ ¢ 7 #% Folin 21778 2726 @
TH5.

RS 2 KITUR L,
#5 24 Folin Bfck XITT mADKE
1o, #* %, A B A—B
Vol ) 1= 0.538 0. 163 0.375
= 0. 465 0.078 0. 387
1= 0. 365 — 0.010 0.375
=2 0. 508 0. 151 0. 357
1024 0.463 0. 140 0.323
1034 0.362 — 0.009 0.371
10445 0. 362 — 0.010 ) 0.372
1054 0. 360 — 0.013 0.373
1065+ 0. 361 — 0.006 0. 367
fr % 44 0. 382 0.028 0. 354
5% 0.497 0.127 0.370
1 & 25 0. 596 0.224 0.372
34 0. 595 0. 204 0.391
o #H f 12 0. 667 0. 266 0.401
24 0. 587 0. 165 0. 422
f % 0 1= 0.721 0. 340 0. 381
bS] 1<t (7k) 0.375 0 0.375

A.B. O BRIEANBHEOC &,
Fffid 660mpy [ZBT BEWETH S,

Xanthene R #:12, Folin R Ic KXW HBA L Z LA, Azo ZAEMH ETHMOBEIT
PV DOHBESZLZOTHIEZE TS L0057, HIIEMHETS, SBXRE L ORIICHER%E
RTEDONH o7, TOXERBMRIT S LT Lz,

Il BREACBIETREZOREE

HHEH ¥4 sk dbml i, Im/ i 0.05~1.0mg D#EaTekigkEchzh Iml KmnL,
HiEt I D@y S TEBEITE - 2. Wik, BEEORDITKkEMYL, ZoftidRsHTilfk
A L 72Dic20nT Folin 2L, £OWEEEXFIS T LiCk> TTE - 72,

B, F—RBRikE 28 IEY, 1DiF pepsin 4 f# T #, EHHICEHELHER TR % v X7 L
THERT I 7 BEZERD, D 12351k E trypsin 3 R21778 > T, @& TOLRE &Rk
fREED2D%KDI.



12 VRIS 295 (1970)

ZhZNOBFEICOOTHERT I /R ERD2, 30EEELMITRL, RemnHKic
D TORRIEMDEALAE 2 K~ 4 BUCR Ule, BERIEMER, ORERNOBENT pepsin,
trypsin ZNERIEMN S22 % OERT 3 2 BEA 100 & UT, FHEBEOBRFNNOT L /1
HEREEE LI D TH 5.

FTRTOEHED, BEDOEIHINMEDI A VAWM IIEETE L, TOMEEITaHEMN
MK T BICONTE 1o 7o, ARFNRORAM 1.0mg (3 pepsin O, KISk 7ml
HORTHBDPS#0.014 % &35, %:l>T trypsin Z/EH &€ 7:03 11m/ OB THE05
Eoledisn &icis s, BERM~OBRMHE 0.01~0.03 % LIT THEH T3 5 ML E/EH
BBEDONIZCLIZHEKTH B,

B1IRICRINIZERTH 5 X DIT, pepsin D A~OHLEi# & pepsin T T trypsin %
TER S B7-BOMERRERZ, BEEAEETTHo7z, BLRIGUR LIPSO BRIT DTS,
RO BERM SR Shiz, Thid, BRERO BN trypsin OBRIEMITHEEL A
VZEEBERTIHDEEVASDY T, iR OMRLERIZTECLICEDE,. TOFEMEED
B (ATHY (34 €4 Vil #E trypsin ZEH &g DiTxt U, 435 ¥4 » % F pepsin

Ftazs |, AC1065

0.4 P+T P+T
100
R 2 5
% 03} I e
- ) 90
0.2 - s \
80
W4
0.1} I e <
*# T0F
i X : =
1 ' Y ' ! ! 1 ! L | H 7)&;@-‘ 1 =2
60 - x o/ @102
0.5 {'-@‘2,”. "'~€1’12 ! (%)
tadolie a P—:T I Had by
50
0.4 L N
3 | 40
7‘_"6: 0.3 L
Eo 1
0.2 i\\\i\ ;\\P\\‘ 1
0.1F - 0 0.2 0.4 0.6 0.8 1.0

FERENE (mg)
L . " L L 52 oAU e & BERIETE DL AL & OB
0 0.2 06 1.0 0 0.2 0.6 1.0 (7 v F k)
BRFEMNE (mg) WMEFIMNE (mg)
1K ARFNERORINCES A% T 3 2 RO
ZAL
P: Pepsin /3R IH72b D
P+T: Pepsin 73 # & S Trypsinsp iR S €72 & D

1 L 1




