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W O(EED 0. TITRE) O 2L L, FERKRITITS
G 2 BRI, PRI E 2 (R B % 7,

4) [EREH— 4 WmEFEAXOETIERRE
a) NRIEMEEDIRE

BRENEEHE /) 2 b 2 12 01 2 A HEHIZ I D E &
EEEFOBRERAT (K 4-4), FOREER, i
H 110N 8 x 5 & BT famEKRIZ R~ 1o,
PEEEG 1 M7= O Lo, HEH=A AN
R DEMGRICHHIT D, WER AR EMEEITET S
I, NREMEEE 0, 2, 4, 6mm D4 BRI, &
T & AA (35kg) DA, FEAKESE 20kg, 50kg D 3 B
WWEZT, PyvadNF—=T%H L TCATITITAS
L, R & BEEER O EI TR O H K E Z Hi B o 7o
(F4-2), NpEMEE (SREE 34.8N/mn) ZH
BT, TOHETE LML, 6mm OHATEERTT
1% 330N ITWVEFTIRPIAAE Uiz, 2mm TIEHEEFRTO
ETEMOBMT/N S, FMEH TN (NN ER
34. 8N/mm) DRFOEHG 1 A% 72 Y DEEEEF)IE 75N (X
A-ABRR) T, SEEET) 300N |XEHE 50kg FEHERFO
FEATHHL 232N 227 V7 LCWD T EnD, /R[EHE
B% 2mm IR E LT,

160 —~RE=0.946F—
140
__ 120
Z 100

0 100 200 300
B E (N)

M 4-4 EEEHOBEMEES L—ILEDERN

%= 4-) EREG— AR AKX TONREHFE S
L—ILETIERDZEE
T EHEAL [ERCSE MR
AFERER . 4 6 0 2 4 6
(im) . . )
i

71 RMEoZAH 18 34 99 64 164 178 195 277
K ookg ASE 93 51 69 105 187 200 280 326
™ 50kg E4E 110 97 91 129 179 232 290 333

b) HERA*E

AR 35kg |CESE (Okg, 20kg, 50kg) ZfHHK L 7zfy
DIRERE & RO ETHRELZRET 2 & &b, 7
v a A —% (KOMURA MFG. CO., LTD. ) TH Kk
FABIZEHER L, ZOROFREENE S 7 7AD
HARE NG (AEBEERY) ZHAWTHE L, ¥,
TR R D [ELHERE & BE[EIRF OO & T8 ) 2 IE LT,

c) HEREER

FEATHEEI, (K3 0. 16m/s, mif 0.21m/s GEELLL
0.685) T oz, mBREHZIIHIFAZEIRL, £ O
D A Bl S11E 200~240N T, EATBY X 772~
111.6W THo7c, (KEFFIZITHEImA 2 v 27 L, D
DT ABl F11E 140~250N ¢, EITENSHIX 29. 2~
40.8W CThHot-, 7=, 2mBEENFRXDGSE (R 4-
1) & FFRICEMERERHELYZ X THETENICRED
BT, ARORZHOWTHRIERR A F 4-3 15T,

%= 4-3 EIRER— 4 HEEAXOETEN
FrEEh sy (W) *

JE[E] IR BRIV AR S
i 9.2~10.4 = 43.2~47.7 77.2~111.6
#%iE | 11.2~13.8  28.3~29.4 —
% AR 35ke, /NRIEMEE : 2mm, EEERF @ 0. 21m/s

1T EL ey

B TR OPTES) /1% 9. 2~10.4W L HRRITABIN
Rkt LA RS Tz, FEREIRE O E1TE) /1Ry
43, 2~47. W%t L, F21IRIFIE 28.3~29.4W & K=<
Bipolz, ZOFEZ, BIERHIELED DFERICA DK
IZXx ¥ AZNBIT L - T, SEHEHO L—VNERNZ U
b, L—/LPNEE L i L CEITIEIAREL ool
TLILEDLOTHD, HIBRIZ DORERITITEREY
AT N & Te o T, 1 DDNTHER T ITET
/1% 30W AR CINE 5 & Aoz, EERICH L
—VNHIERAS L— LV INBEICHEI T 2 L E D FEERL T,
EITRBIIREE L R0 T,

5) f&

HEhAEFTIE, BEERERENE) X v A X IS CI3ET
FIEAEEL <, REtIchd LN, £,
— LINELG & BREN T 5356 b L — /L INEEICER R L 720
L9 L= /VINEIROFIZICENIREZRIT 5 2 LFITX
o THEMEZZE ST, ERIFOETENZRED ¥
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DILEPRELEZ bz, BIZ, ETV—/VEEI
BRBBESN, BEETOEZDITE, RMEOEE(L
DN V=NV DOIEBRFI R & Ip o7z,

4.2.2 REEES (13942 y T 28
EIRFIEEL)

1) BoE BBhiEintdts

W, 1LAFOINIZ o ITT 12082 =y
FOT 4 AN Ba—& 58k L, 1T OWLET
9o ETIT 2B DI AT D RIHE CHLE B B
fehstg e L, BRI (2 WmEkE) Ao ohiE
ITENCHAAAT. (K 42 ZHR), INTH oL
2=y MIOHEEZHA W, ZOWHaI=y FE2F
T T DR DR LiAZ L, 42 160~210N #ZE L
Teo BRI, INT F Y THEHAITE—X 2EILE, 1B
HETL, BEEHOMEBERL %A RN—L 254 K
Wi (ETAA) THBEELTTY (K 4-3 B),
W, AT v (R— - 227 ) 2 TEIfE) T/
BEHRIMAAATET A A R Ba—F & I L7 %
A TNTHIE TR THE - RIS 24 L LT,

SO A YT - 2RI OEILE
EEODLEILTA K

EHEEZHBTWD LIFTOINLT A by M,
QHLSDMBOHANTEANND & T T TR E e o TR
WOEZEN—RIIER SN, T4 — o7 x 2
MDOAHNEEDINT 7o —NEZENMETL, 94
PO O =y METRER VLN REE L 72 5
FEEMNEL 2D, £ T, EADEOHIZEZEN
Y77 LR 30L DTy MERIIFE LT, I,
HINTTAUNPHFATEDLMECTINI X T MhD
BT D2 & THAIEZRELRENT DS (FEL
BNy 7 7)) B, TOHBEET AL,

a) HEBRAE
1S05707:1996 (B) 2 & IF 5
installations—Construction and performance Tl
[IATEENIC, £@COHEL2=y NEEBHSE
WHETEREHMED I NV R OER & T L2 HE,
NEINTEENTIOEFSITIBNT HEZEREK T A
2kPa ZBA TIIRDLRWV, ] EHEL, £, (71

2)

S H

Milking machine

L—

—NOEHEREZE, HHLFORKHREL
BT 32~40kPa BNEY TH D] ERLTEY, Zh
7 VT T ORENSH B, 1805707 {43 C.5 12 ki,
INTEEDN 2 A VT TREAEE 1%L LEE,

HEIHPICEF RBRE D 1 A —7Y%7-0 Dk
N BN, HIBOEEE Z4EE LT 100~200L/min
D—IFRZERIRAD B HIRFET 11~17 L/min L7225,
€ ZTH 45 IR R LI EBRRIZBWT, £
BEDT 4 — Ay 70O EE 4 4 6L/min (i
L, 2=y MEFEKFOEIMAIZ L DO =y b~
DFBEF~I=, 30s ZLIZ 150L/min DO—RAZE4,
WMAD & HIREET 12L/min & I /L7 BUAEIZREK L7z F
DINIIa—RNEZEEV, Ny 7 7NEZEET,

INIERENEZRE V, 2LV AT 2EET A ¥
(Babson Bros. Co. fi) Z W CHIE L7,

60kPa
£ ! 47kPa

C«’ IS5qv
V3
Vi \
\ (!Elﬁiﬁui
g

u D BHEF

| west | [ wmst | | mmst |
R R R R

K45 EENYIT7ENLI=12 L2 THhom
2 BERIEER. T X +

EEFa1—T

BZEN 977

LRt oY

b) HERLEER

BZEFREORER, V,DIKTIL 2kPa R CThH -7z
2, VX 47kPa 235 6kPa 1T, V, X 47kPa 25
12kPa |2 K& <MK F L, IS05707 DIEUEZTET-H 720
o7z, Aih, BUREDLN T AHELL=y DT 4
Pl Ea—F eI Ny I Zyl (f by PAR
16mm) DORAA DR 1L AFIND 28 OFEEEAT
HEEIZIIR YT INT Fa—T (L 16mm) PICTE
T SNTRIERCEZENER s, KREBEZEEMET
ToHleda=y METORREMENREL, 2 00#HL=
=y L DOEIIL, KAx 1ODINT F vy FRNE
ThdZ EERDOT,
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4.2.3 %

w3 L HOBEGF L —V 2T A0, E1T
BN B W O AR— ACIE N LT L b+ Tldze
<, HEETEITY AL RENRH o7, HH
V%w_ibﬁﬁiﬁﬂkAﬁﬁﬂﬁ&%ﬁ@ﬂ?é
VERND D, Fio, 2BHFRIRELZIT I OHITIT 2o
DHEHL= FODT 4 ALY Ea—F %‘:%ﬂ%ﬂ%\:
N By TG TE D HFRNME L OfEImIZE LT,

4.3 ERAL—ILZAWSAR

HEhAEFT & I A FESRITAT 5 72 DIs, kR A
v Nz O TEAEMAL—ALERIEL, BEIETE
PEBSLE, $7, IATTIA BRI AR—T YT
D OYEFLEERIC S L CGEIERELE N2 L Afd THRE S
nzE, EINIETOINIA Ly MDD 1EA
STODIBEEZBRATLHAITIE, 1S05707 Az d
WIERVELN A REL 725, ZhUL, ZHETOHEZES
DOHFPSEREGNC L Y FEIEINTWD, £ 2 CThEHE
BEIE, 200 HI=y FOT 4 AR Ea—F%
BaMSELTZINT Xy T EERTH2HEINI F Y
T T ARG LT,

4.3.1 BREFTL—ILEBBETE
ZOHFRTITRAEEE E% 80kg L LT, HHOD

FTL— (X 4-6) 1%, BIRORER C 8 I/»*/1/2$

Z 40mm R CRIWEDEIZL, 900mm [HFEIC H

& B CHLAMIT T—R b L7z,

! N V2ohavt

e [E0

X 4-6 EBEEAETL—ILEBEIFEITE

BENETE (K 4-6) 1%, ZEMERE O\ A EREE
160mm @ 2 {HEREN T, L —/LNE(THEIRIL, ¥ 1Y ¢

65X W25, Ao —/L ¢ 50, Hiffie9 (SUS303) TH D,
AERE, SHOEHEESIOXF YRy 7 X Bkt
1:1) #/LTDC E—% (EHHI 26W-DC24V,
H Al [EIEEE 57, 3rpm) CEEEI SN 5, EREFYAR
v 7 ADNHEEE T T ICHEON D FEEfE, AR — 2
FEERET DL L HICAT A MIZITIZL - T, B
B A8 D XV R v 7 AR OERE D 2 EET S
gL Ui, £70, EBfTHERE, V—HREELTHL
20K D HEPEA 85mm & L C 40mm fEORNEE 720
TL—/VHRRIZEE, %%T/7X®%%&1¢%
DENE—F ZHiH 102mn CTRE L, ZPNEITH
EATHERZ N UKD T 5E L LT,

4.3.2 RIERA D MUBHRZ

H BRI AN L — WITHEA T D A, BTV
—VEREEIT L COIEFANCRE L N 72 ) Ty
FAAL v FTHRHT S L, BELERHMEST 2, Z
DEE, BRNO—F NJIERA > NOT 4 A—F &L
BT EATERIIELE L2 S BRI ~RT TELET 5,
T N—=FIARRTHIERNER~RE Y, ETEIIE
IEHAEDND AL v F N 7 LTHIEL—VITEAT S
(1K 4-7),

B R
\—4
TALN \
-
____._*_._ G W G
R SIEIEME

< SFEL—IL

RAYF I\

B 4-7 SaRA > bUIRA

RSy (2 ES LY Ry T - 288
& RFHEEL)

Bl A HEGRERIE, 200mm [EIFRICERE L7z 2 I V7 ¥

v T, —EIZ 200 =y FOT 4 AN B
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— A B RPERT DI L L L, EAMEIRR 4-2 12
Tbt%w%%gb F 4 ARNY ¥ 2—& % 200mn [5

I~ B BEITEE T ICHARAAT (R5-188),

4.3.4 U—7 R & B EMERERR I ER

1) HERAE

=T AR v 7 A (ZZEEHR) B AR —
AEE TIZER T, OREEIT, @ N7, O ERF
FRMEETT, @®%REETT, ©® NI HRH, ©FE (Bh
E1T), OBELERS A7 v 71X 5/-E) o—
HOEEL BEll KO TR CHEB LT, 7z, HEiER
L OWERIR O AT N % 7 T o RO BARTE H 3 T
LT, EATHEGUE, BEEhER 2 6@ A 7E & U R
30kg T, Ty aFAA—FENLAATITABIL
THIE L7z,

2) fREEE

EHEEITIE, 0.19m/s TEE LTV, HlERA v
M Z & AA v F Ny 712K D3I L —/L~DiEA
(FHESRIATON Tz, ETEVNIEER T 5~6W, SR
T O10W AR Ch oo, EATIEGUL, EHEET 20~
24N, FEEEET 58~66NTdHh Y (F 4-4), EEEZHENG
FROBREEE LT, kKE{&EI N, Zhik
L— VNBE & DFWEBET 729, L—I/LHROEN
& EA T — T THEITERZ BN LIEIY 3 24 &
LIehRTH D Ll Sz, Bl bEICEE
Lz, 72720, 2200FR—)L A7 2|2 L A&
7y 7 BT - 5LAREMEIC 44s #FE L, BEE (=

Vo Z ) L OYIRELIC S RERICE R ZZE LT,
®A4-4 HEETEHOERL—ILETIEEE
B [ERGE) fE[mleE
 ETEE (n/s) 0.19 -
 ETERAL () 20~24 58~66
ETEI (N 5~6 . 9~11
PR SE (ke) 30

4.4 DARATLERIZEITDHRET AR ERE
4.4.1 EFL—ILEWEERE

4-2 F P 4-3 TOMFHRERND, RVAT LD
1T L=/ LR E I DWW TS, DR A > M %
FROBFHEITL—IL & Z NI ﬂﬁbtﬁ@iﬁ%&

W2HEI NI &y TOMAELEER—RIZ, Bx%E
DT el L, EEERICOWVWTE, EiElk, &
I 1 BB DSRRRE E o T,

4. 4.2 FHFDORIGHE

AN HERAEE AR L, BRSNS DM
~OEAZ A L CEABNERIFERIND Z L2,
ZOEBOEMEED D ETRAIRDOEMTH D,
ZHUZOWTIE, BERBVRREIC X 2 A ossh Pk %
BET L7, BEab ol AR KT D VW) 2 b
TEBIIRE-S T2,

RMBED 24 B RAFEFENO R L — L E§%

B L, WSR2 FEEEL CREFOMIZAMNS
HEASEIZRFOS 12 HOZEB 2822 LTz,
ZORER, 1EBIMERF 12 EEON 1EN R v 7
L—VRTHICIROMEE 9 & L, FERNOREN KX <
®iE L7z, LoL, 3EBORITCTHERORN &%
RS2 L, TORIBERVTELEEEZRVEL
2o 2 <WTFRANMNHEANT D LERE & il L CeEf I8
THEEERT LI, A ERBIEEE T
EAZTRT L ERERINE ¥, LaL, #A
RRC I NI Fa— T BHEORREIZE 223005 Z &
NHY, —HBRBLUTHEAT IBENLELEZ XL
hic, F£7z, BT 2 L 3@ RLE Uzl
:yb%%%Lfé%@*%%ﬁiéh AR A (A
AHEENRTRRICIRAL T 5%, FL4 & OBERRIE % Bk
éﬂ%b%%}: D HALTZ,

4.4.3 HERE#MIRTL

E&TIE, B BEEAEES BRI L — L E
BEId 52 L1275, BVOEZEEREO - DIZ, dkik
&%@%ﬁk/#%%ﬁm(AE)@%%_u%éﬁ
EEBE Ulc, #ATH G AN —EA B & Fo Ty
i, BEEY (EUREKE > — N &R Lo 5D
IR 5 &ELE U TR RIS T 2 B 5l Th
Do BUHIX, MiHMEE 15° , KiHEERE 0.6~0. 8m
(e )7 S AR A A I RF O A HH BETAEE 2. 5m LA B OB S S5
HEAA v F (F—xz U 2HH) ThD,

SR REETOBRER O HARNEIL N2 — 0T,
FEATV—IV EDIBZE, kb DEEOEZE R Y, A



SEH - R - IR - TRIE - R - KA - AR - TR R =y N BERE S AT ACBT D0 37

WIZEWE INLEICH 2 BE L o & OHETEHS
RAFREIEESMEESND (K 4-8), ThbiZoNT
WEE T K BEMEGEE LLFICHRET L, 7272 L
HE L, AEALAHEBOFME - BIBEEIT—E &R
E L7,

1) FTFL—ILEDBZERIE
SFATEHE AP HIHE AR AL HSD B %R DK
2, Bt AHEB L OEELERT 5, £OHELLT,
B AEIIATREEE R L2V ICHEZ LY,
—EEIME Lab I3 < 2 EIET D X 91T L,

#®IBRAIARIE

T~ mte—

__EfTL—IL

HZRT HAREMED HD
#HBEB1~B2lcAEA
Hh IS

.
N
N
N
N
N
\
N
N
N
N
.
N
N
N
N
— TR

g47f
/ﬁllﬁ‘zl/-—)b Bi \

[ Syigem it B0 EoRER |

\\\\\ \
/ﬁllﬁ'zlz—)b JI\ D1

[t S OEETHIE ASLD1, SEELER DI—Al

4-8 FEBt Y&k BHERMENE

Lab=L+D+a (4. 1)
ZZT
L : %3BBHA R O B RALE 2> BB 22 MU E TOEAT
TR
D : EIEEEH LT b A HE I E TOMHEEREAE
o R ERAE
B, GODRXPENLTHEIBEL, &
BN, FRIE AR O A B 2 B E LT,

I

2) Mghyis H B B0 E 22 [E] 5

43 A3 HIRIZWDBHEADE T, Sl 6 H
£ 9 LT DRSO FREM D & 5 ET L —/V L Ot
EREBEZRHE LTV ARIIFELS Y, AEADRSE
BB &M LW ER & Bl L T HIEZR L7
WEFOBH B OALE BL 1%, (4. 2) XA&E727,

Lb—D>La+Lr (4.2)
e
La : A3 #i5 0B H AR D> D E 228 F COEITHRHE
LD : Bl #SOHHE BT A HEZE R E TOETTIEHE
Lr . BEEAPHEEOLEHEBICHRE S D A2 #f
SETOETERE (72720, A2 HUREITRE
B AMEZE R & 0 WEERRED 721 FRi1 0 B2 #Us )
LM TE 2 RBEADNMBTH D, Bk, Al
M & HTed,)

“hiv, ETL— EOHEBL & B2 OEEFEE K
W, A3 HiE2 S Bl 2vD B2 O#FFICH D BHEB R
HTE 25X ot ORENE, HEAEROHK
HAFEGRELZEEL, £0 @ 1)REPETHRITS
EIORE LT,

3) oY OBRETFHEBHIL S RERELLEO R E
KAT AN HHEEDICHRET L EVE, B
BARUBICRET S H EHETH LRV L Sl
BE AL, REIA I T e BT, £, AE
DOBED L — L OEREAZBRHL, BEiELEEZRHLET
B, ERSRICHE~N R Z B Lz, 723, I
T4 EFL—AORBEERIL, SHEE+HELLI=y
FEDH LSS ZET 5 LI, BHEALAED O
BRI X B FIE R H % [ % 2 B4 R L7z,
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4) RANERGEFEEFL
B, I LR S v ORBEHE LT LI,

4.4. 4

-~

FERR & R—
P)

HPIE, L =EICEEEL TEVW, HP ~OF
BRI, ERERUETL—VEHR W, (65T,
EATV—VHIRITIY, AT AR T 7o, BT 21
(IR A N R EEANC—F IR 2 256, K&
WS TIIEIHE X U A Y OMONT L0 BIEDD 5 £<
BHLRWZ EPEFE SN, EESGHE CIIs KoL
EEZDND, FELIZETOMHEERE (BH) 1
HP CHEIRE T 2R HEXE LT,

LR 3> (H

4.4.5 EEaz=vhk

B CHER S 0 HEFL T 5 BB E A & D%
Ha=y FEHW, A7 T74 e a=y FDOH
BT, BEFRIREFIAT A L Lz,

E7o, BEEEEOLAAICER SN HEHL2=y

ML, B VERLIE T 20 LILEED & BB L7 =
& RIS BN IEE LT il e 72w, iRt E
ix, ﬁﬁ®ﬁﬂ1ﬁyk®§@%%hﬁTbt:&%
WeBt%:, WICHEIT 5, HIEICIE, ZhboliEsr

%kﬁto

E5FE VATLAI
5.1 # &
VEFLIEZEIL, 14365 BRI RS TTbhd b D

T, THCHWDEEIIHERICEET 522 LR 5
N5, FRCRT AT AL, BENLRBEZES bOT
HONOIMEDOEEMEII—BEECTH D, FL4EE
WTIE, RVATLAOEBEHTHLETL—N, ET
i, BB ORIEE HOITRETEITV, AR A
v MR OFETHRE 25 I VT Xy T ORE B
DFER2 Y, VAT AOBFTEHI OV TR 7z,
ARETIE, ZOBRREHEHIES TRIEL 1 5K
O 2 S OEE L BRNRBRERIC OV TR S, R&IE
1 5HEA A U CRMEG RSB £ L, &0
SREE, ENEHRE LORMBEAEHLMNIIL, b0k
Rz 2 FROBRHAEICKM I LFEE Lo, &

4.5 g =

1) RAT ADOEEITH HETL—/, HEET
i L OmAE I OWT, BEFR AR5
e HERLV—VEERIRT 2560 2 FXEEK
RIEL, EERBRIC X W BEEIT-o 72,

2) B I AL — VB FI LT BRI
HEVEITIIARLZE T, LFOMDSL ﬁv~»@k
REE LR Hivlz,

3) INTZE YT 1 AFNG O 2 FERREHESL CIIEL
o=y METORREMEREL, 2 20#%H2=y b
MHDOEIITIE, 220D INT F v TNRLETHD
Z EBFER SN,

4) GylEARA v MR AR OETL— MR E LT
BENEITARRET, 2 I NI ¥ v 7 L ORERE
X, ERICEMET S Z LRI,

5) RIFLEE L 24 HAFEICHREL, LWFOKSEHE
BTz, ZIIRMPHLEATZEE LB L L
FIZHET 228 Z27RmT L 012720, hirofd 225
BEETEALTTHET D Z LRI N,

6) AT, ETHELTOEZERERE, m—2KTT 3

(ﬁ@a),%ﬁ%ﬂaﬂyb®%i%ﬁﬁb

Ky AT DHERLASE D BARRIRR G 581 % B 5 2T

7o

- 2 SHEDRME & R ERLEER

7o, RUVAT AT, 4~6HBOMMEERBIC22=y
NP OEE LT, 28T Z v 70D 2 FARIRFHETL
ZITHZ LD, MEREANIAEND I NI
BEORBIIRIETORKNMENX, & L THELHRES
Bz koCikEs W, RS Co® AR <,
K AT L THEIERBEAEZITOTZDDO I NI FER L
AfEZFREL T MNERDH VY, BEINHHEAEE
NG — TR & S LTz,

5.2 YRTL1EHORE
5.2.1 BMF1EHOBELHREERFS
1) B 1 SHOME
AIE1L B (X 5-1) 1%, Hifg CHuR L B E8hEiR,N
AREE 2D KO ICBYE LT, FEFE LA R 5-1 1R,
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] FE
i X 7 RFHE 3 HET
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) B
g b | R 2B (FUZE, HERL)
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{i éﬁ REF7 v 7 FEEE— & 261 DC24V
il _
p g . AELTHIAE, SR
g ITYAMR e s
j’g HBEAANYT Y DC12V X 2
& X BLAT X & (mm) 660X 720X 1, 060
g & # 50kg
RS nmmmgmirs | 2as=uh
R—bRI g FeBEEE &

ETL—V (R4 > bz ) & BEEITE
%, FAETRLEDDOTHD, 2HEINI X VT L
OEEEETIY, = A7V a2DRA I —2
0mm @ 1EECHRIFZ v 7 OFAR « THEdH DI
HHL « ERZ21TH 2 & CRTERR % 23s (248 L,
EATER & — b & W7o, SEEAREHIEEIL, HFLo
PR IR O 72, ETERHRE T A £25°
BN ATRE B s LT,

W=y b (BEBEREREA &) 1, ETEHOm
MNTBEZEL T, 74 A M) B a—Z & ERHICE
v Ui, Fio, EITES, EE B & OIER o BR

D

BETL= Y hEATHEEST
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EFEIR (DC24V) & LCHEEME Ny 7T VY DCI2V % 2
fEFEEL LT,

Erzemitt v & UCHEBRIN RO E T o &k
ITERRITRICE D A, B> — N & FTEEFTICAL 0 A
T, BIFOEIE, BEF L2 BE~ 120mm 47
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Summary

Study on a New Automatic System
for Carrying Milking Units

Akira HIRATA, Hiroshi GOTOH, Yoshitaka IBARAKI,
Akio WAKUI, Toshiyuki OKATANI, Yoshiharu OBINATA,
Kenichi HOSOI, Takumi MATSUOKA, Akihiro TAKEMAE

1. Background and Purpose of the Study

As background for this study, we clarified the position of dairy farming in Japan and
the current trends involving farmers who feed milking cows expanding their farm size. To find
these, we used various statistical data obtained from stall barns along with data taken from
different sources of State Government / nationwide survey on dairy farmers.

Furthermore, we pointed out both technology-oriented and farm management oriented
problems, in currently available labor-saving feeding systems and that of conventional stalling
systems in the event of size expansion. We thereafter clarified importance of a model option of
labor-saving, “upgrading of tie-stall barn” in contrast with two different options, namely, free-stall
milking parlors and milking robots for free-stall refferd to in this study.

2. Questionnaire Survey of Dairy Farmers’ demands for Mechanization of Cow

Management in Tie-Stall Barn

We show the result of our “Demand Survey for Labor Saving in Dairy Management in

the Barn,” focusing on key dairy famers: stalling farmers with fifty or more cows to feed, in order
to clarify the vision for labor saving of the said dairy famers. In the Demand survey, we obtained
basic evaluation indexes for conventional milking work, such as the number of milking units /
worker, number of cows milked/unit/hour, number of cows milked/worker/hour, and milking
performance, while addressing ideas and requests / interests about dairy management in the
future from the farmers assumed to be the subject of this study.

3. Estimation of Improvement of Milking Efficiency in Tie-Stall Barn with a New

Automatic System for Carrying Milking Units

As a means to help realize a drastic saving of labor in current milking work, we

proposed a mechanism to improve performance by doubling the current number of milking units /
worker. The new mechanism is an “automatic system for carrying milking units,” a system with
which simultaneous milking of two cows is made possible, by an automatic carrying of two
milking units at a time, using multiple carriers in the barn. Furthermore, through a time-chart
analysis of computer-based milking work simulation, we found that a work performance of 50
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cows/worker/hour is possible. We also found an appropriate range of carrying speeds for the new
system. In order to estimate and clarify the labor-saving effect of this system, we further
converted milking work into numerical formula, including the elements to be automated, and
thereby made comparison with conventional milking work under the same conditions to see the
effect.

4. Examination of the New Automatic System Components

The automatic system for carrying milking units involves a series of automated works
of following steps: namely, carrying of milking units, connection and disconnection to and from the
milking pipeline (milk tap), detection of completion of milking, and removal of teat cup, while we
also considered remaining manual works such as cleaning of teats and attaching teat cups, as
well as disinfection of teats as preparatory works. We set up a design policy for this system by
verifying all system components including carrier rails, automatic carriers, milk tap couplers,
controllers, collision-avoiding sensors, mounted milking units, and battery chargers. Verification
was done through prototype manufacturing and tests conducted on their principal portions.

5. Laboratory Tests on Carrying Performance and Milking Performance of the Prototype
System
Based on our design policy, we manufactured prototype systems No. 1. We then
conducted continuous operational tests in simulated barns to find mechanical issues to be
modified for manufacturing of No.2, which further was served for simulated milking tests.
Through simulated milking tests assuming work in practice, we then confirmed that
simultaneous milking of two cows is possible through the use of this system.

6. Evaluation of the Prototype System in Private Farms

To determine the practicality of the system, we installed the prototype system No. 2 in
a private stock farm and confirmed that a work of 40 to 50 cows/worker/hour is possible.
Additionally, we introduced prototype system No. 3, a further modified model, to four stock farms.
We confirmed the practicality of this system by summarizing the survey results, including the
evaluation of and by workers / users, concluding that both cows and workers become familiar with
the system in 10 days to 4 weeks after its introduction. We also confirmed that work hours and
additional work burdens can be reduced in case the number of units used in a farm is increased,
because each worker is able to handle an additional number of units by using this automated
system.

7. A future perspective of Cow Management in Tie-Stall Barn with the New System

After commercialization, we made a survey on the use of this system in the market
and based on that survey, to explore the direction of future developments, we discussed precision
dairy management using this system as a base by obtaining individual cow data.
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