TR B3 5 S FE DT o 101
|wI00E (F ES 51 i3
R T e W B -
LoE o & MEE LD ppw owsw W %
BR - m/sec % 1 _cm | I iA% % % o
L o8 B8 m3| 02| - 51 46 03
YoRL o aa ms I 53 24 | o2 W AR
0.8 124 23.0 0 | 0 1.7 . 60 1.0 ¥ F M
Ho X e 213 29.3 0 0.58 0.7 ' 23 | 0 (28EELE)
. | | g - | ,
wIlx £ R H B X
st MREIE | AvL R f R W MGER B EmW | mesuem | g %
L . m/sec % | m ‘ ha/br hr/ha ! hr/ha _ ha/hr
Y R 0.7 — | 0.6 | 0.15 0.30 | 0.90 0.13
H & 0.7 — | 0.6 | 0.15 0.15 | 0.48 0.14
g2 B 1 R’ B Ok
”7 ) ¥t | 2y, 7 ¥ e = ~_ PTO -
e ot | m/see | % kg ) PS rpm kgfflm PS
Y =& 0.71 20.5 | 731 | 6.92 525 3.8 2.80
S 0.74 2.8 | s12 | 370 :

H

5.05

2k, NENBHNFEDOLF 7 2 -D3MNe v F
T LTS 2HMA T, JiEdTs a8 NET
HEZERENREENLD, 2 DPYNDLD
i, vi=v v, RSN 2 v 7 2Riffic
RETHXL5<465L T3,

HIFL, TOWERBTHBH, L HOBEW
Mltr, WHBO/NLMD L Z A IR S
THH Yo ok, WHL, WThigTtesRtdh
2, BRFHCRE, ZLobihvwiELbh
o HE, MEREHVEELGLS 2vT
= TV SEOHEL, WO Tk E
THA A5,

©) fEER - MAHRE
RRMEL, 0.7m/sec AR L Ex bh, fiE

$i2, 0.13~0.14ha/hr T, €= F =<2 2
~ T, (EFGHEE 1.0m/sec LA 1, (F % fE &K

0.15ha/h Y EAR 1 >DHEEL e %,

ik, P.T.O. #it A7 T6~5kg-m B
T, Vv 7 ¥rA—DFGINL, {§HFS00~700
kg R L1,

3. HENERUBICHAT IR

1 AqavF4oa+—LHT IR

PHEEEOFRBIRIUNRA & D, AT
HHHULAEED, LINREHEH S 10a Kb 5t
AL IBETCRFELTVS, L L,
PR O, MBLFCIRA R, BB ST
IR BT LI MEINRI LTV 5, L b b
Wi —an, 1 F AU 6 A Figk v 7
AOBEFENRS <, EHEOFUMNAES T, L
e 2T, ERFIBOBREATiebituv 3,
ISR, RREMELER SRS
L DEvbhTvb, T CHEM O 5 b i2
WX TS HEDO 1D LT~ 2 vF o
a 7 — ORI S h, KEiTL 6~ 7 HEij
AENfce ~TavF v — WAL ERL
et A 0 L, SRR S 2 BT b B & M)
SELEBTH D, AW, MRSaFIHEL
et 2vF sy, r—OBMEHYIZI LS &
L., FURGAS: g Y B L <5 T oo Bt
M T35,

M ALY F4oar—0EBHRR

a) $iRRoBE
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~A 2 vF 4 v g+ —iit Corrugated roller

(Hilie — 3 —8) & Smooth roller (W » — 5 —AY)
&mk%éh,ﬁ%%(ﬁmmnﬁ%%Cm%m
EAMHT B, Wil L LRI SR AT
kW, 2~34k0w—n % i@BTHE &R Cri-
mping % B\ i3 Crushing +5 X 5 i ¢&¥Tw
Bo FREFR v~ AL RIEN X RWCTEHH, W
DM IERCE R & AR 1o MDD D,
Crimper L —EWE & ERPEHRI N TPLD
i2E LT, Crusher {3Z RO 4801l dx7 » TR
PERIAMLIE B o & & CIRENR Bt Rl & &
WMo 2 fliic o TR L, Bk,
HA4X R 101 23 X UMY 108 AR L,

Fato HEHRIARPE QTP LD &%
ERE LT, 2FDX 5 etk Rl g€,

) HAFGE= v v BRTHB Z &

2 HhlieT—oNRMRcEHLEDH I L,

3) =vevE—#RERNLGNTHD L S

5B NETDHI L,
4) BRI TRIENRES TH B Z &

REmH
At~

Cy 27 oFu—n
YzFag vt
FUS L XTI~
FYY ¥ VI
ARGy Bp—NT WY
0" W

b

bI(O

x AR

AN
ELBMA ) > 7R
Tz v F = FR
NWPFg P TT b

HEPREEOPOORROLRY

Rhihinsl4

wisE i

103 % RN OBR

P

B B LG E RONEL 2 A e — X

A—ve—t o HEE229.0mm, $£35 1,350 mm, W
18, #§§525.4 mm

Ey 27 ¢ 7= §HE 102 mm, $=x 1,350 mm,
WE 8, 5 25.4 mm

G 1R VL AT, 2K mr—
Gz — 30 1 A&

MO - 65/116% 14/54-1-0. 15

25 o FH M VL - T vy v Y =R

4efe 1 3,000 mm (Pedx &)

400 1,900 mm 43RG 970 mm

BT e — BV TSRER SR

AU s #9300 kg PRMESCHETIN : M 20 kg

B — NPT - 0 ~60 kg :

TG 4.00x8 47554

{ERFMMAEST - 30a ~ d0a

= v v
SR s ARy AR e
HRIMERSS - ok TERLKIREY MU v

HEAHEH < 1.0 ~ 5.0 15:01/1,800 ~ 2,000 rpm

) 2—evu—rnRI0Bo Sy P RURY, Fay
gt ol it L, Bl o7 v o 743 3fcouiL
UM THEI o WIS T v ZPHIUE 7 » 7 VIS
T ORI E L i,

A WA
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109 B R+ X i, WHR e — A AN
ROREDINN2EDr — L TSR, PED
B — AT RIZGHIT S EA % L Pick-up roll
LRI, AKfle — a2 Main roll &0RiEh 3,
Main roll (25— voOfEMICEIRIEL, €y
77 v 78— ML IR - TliET 2, L
e nT, 2—ve— LM (V) & ETE
M @) LoMliciy, HaUH[RELARTHYE
At L DL, SED L S AHFBELAUKIL
Lic Tidic binuy,

Vv il a R/G60N > v ceeenns a

Zo e R A= ve = AT TR (m)
N g SRR B (epm)
r— DN RYEFREN 22.8cm, 10.1cem &
L1=DT, £—ve—AJ3HET,

V'=1.06x n x 10_2'"/(560 ............ @

i, LEHIE1.1~1.3 (m/sec) &ETHIE, &
FUSET S 0 (epm) 1458 100 BL L& 72 B,
fora=—ve—ARBRCREEL, Y27 o7
a— A3 s—ve—nAilHLTATY v 7T
L, BEOEGZ K5 L L i, MR
HHECIRMEYOMBEEN T D, ATV v
OMEEDIE 10kg i LT 1mm O D%
FEL, BHRO mm FiT X o T IETE PR
‘Ai;:l./'l'to

BRI R D &, BN e — 2 O

....\';;-_\ h
DN -
Arv v v_\ 4
T o
LR\ N
Wi T 7eon

t/
— #1710 AT By ———r
[CHIEEYTTY | B hTR o~ naSE
) B IH, A7 PR

WIOE AR 2 — 2 YRR

BECDIEIHIZIEVD, ¥y 27 o Ta—AidA
7Y v DIEIRI LTI A 6) FOD 2 — v
B— AT BRI b s (Tyid, v — AjoldE
MNHHEMAATIE, 2F¥FDXHiTk B,

T=K.R/2. 20108) +M cveeeennn @
Kitv, 27 y¥e—apis—va—a
RIET %R

MR GO = — AR

Glhe—riovTHM TR, BNz
FEREIREAS IS THh B o L, 4z )
FBRLIEFETIOCHD, EFre — A 73T TR
DG EFIEH ¥ TicbhE v T, flice .,
77 9 7o —nEitLi, 15.2cm #5F 2 &
e~ DU ESE, ZO5HO 1218
BPZHE 9.5 mm DABHIFE L T o fru
MEAEPYT e E R, 2OIARDE—1LOD
EBBMRIEB - CIV A b, ARXSF = — V(B
ELte A-B - CoOr—1OMRMNEICSNT
TR TR & 3 Lycad, T RNTIED Ji
WHEEASD, FELTHR W X tiRSv
WLt

b REMER, FHASUICRRER

AR AL BN & BB ST TYiE L
foo HANXBULMBRB O b 0K E&T Lo
Fi¥te 552 &, ETOIESHMEY 5> b1y
R WS AN

(a) ENRBEBEHIURRS =

HHWTIH NORTRT LS A —ve—2n
R L, #voiRa ST 2R GomENT
M LD HAHERZ T, »— 28 LD
ek R rie » 1,

Rl P NI > 12 1H) el W U S Ay a4
E~—hEAL, FEECGIRARILT, 2
— e —ADLIZTERE AP V- v A — 2 — L
AL XTI Lo

A DERIF AT BT EIIC I 5 X 5l
ReaEL, # v A R 1.2 x 1.2 (m) A
AFORIEIZE X STl bFey # v A ADHMN
r—AEERE 7Y 2RO B itk T
Tlbawi,



104 el RERBISHE W15 B

o e 2T TEIYR—N -
{3

AP

Fly Ns=ve—n
O /'

=F— \--1”) Ly 2Ty 7To—0

LI %
& S s
S et

777 1% P s o7 e 77, 7]

HI0E FHRBLRKEER

— DAY (AL V)

/
>,
ﬁ?i
J
d AWRY
2 AHIEES
£ rr @R X WIARA

;A i AL ERE IER IR

i) Jipegsie 15t/ha, 30 1/ha, 37.5t/ha
i) (EEAFERE (# voixili) 1.2m/sec, 1.5m/
sec, 2.0 m/sec
i) m—AJEHN v—AFvyavATY v

7 I
fZi Omm, 1 mm, 2mm,
3 mm

ThbXbr—- A DOEREAR, SR
WO CTEREOBRIELRE L, s, F
ARG A 5 111 PSR L s,

(b) BARBRER

T) AVINAHE ()

PEERBIE ) 8L e - EE ) Offi & &
TOEG R (Q) (ka/sec) & L, HF o BORAR O
BRI LI CoWGiRLe—L AL 2ED
BIGRIL, »— A EA 7Y v 7 OMERLE 0 D4
WH T, 112 KD K 5T HERM HFIBY 6 &
RT230EELZLMhD, 2O 17 DRER,

B AV THEfHIR O L Iz ) »

THL, R QBB 2 L 0 &k o MR
LiEa@R L v

T: Cl 6 +‘~‘f1 ........................... @
¥ loix
T=C,0+Mzohib
T=Covdel+Meeeeene @

C,, Caix2m—n @ ERAINDIGE
EREHTH D,
Bz Q & 8 L oBIfRI

Q=C1/Cy § orerrerrrrmmerrraresninne ®

SO @ BB e — L OBEATITT
BL, A7V v Z7iInis ) OEGHEHCRET B0
W, B AR kELKRD, ATY v IIEDH
WM e - A AR A bRV E 3T D,

{) B—LEEHE PILIEL

A7Y v Z7OMERBLMAEO, 1, 2, 3¢&
Hleres s, M—H{RicksTr -2 b7
T ERT 5, R ORT 6) L, ok
LIS TRUTAENLICLD, v — A%
THRMLIEH S h D, # 13RI PRI L
DIER T Lico AR 0OIRBIL IS LiswIk

15

n

W

7 1
(kg—m)

5 10
BT (kg/sec)

WU2A £~ ve—n - a7 ERRPHGROMER



HFIRRRIEIZ 343 5 %P5 105

144
o
’/
o124 g
’L //9’&5.350(5/5::)
) -
n )
5 o ~— 0 o
-~
kg-m) g
2.56(kg.” sec)
6- ° o
L~
//\ 0. (kg sec)
4 0
o
2 //
o
0 1 2 3
C—ARENR 7Y > 7 i
T=1.5641.38

FIUIA =—ARMEE b £1E

BB r 2 2BET, I IEAMIIMT h
X, PAZREALELVCREYRT B,

) B éTgsE

B\ ARG O e — A BER A 258, 304, 374 (rpm)
ETE RS, BB RARIMT Bz L
MoTe— L DOEREHERRATH LW 114K
WLt HICEVGREDO L XL, £ —ve—-a
O Ay BRIKT AT Db Y, B e
HAKE L EMAP R R RER S, Coh
Bh DRI Lic S HGER A L chug, A
BBV ON T L8R ETH/ETHY, 20

374r.p.m

Ml T _ 304r.p.m
# 0.8 S>§§</
;7) 258r.p.m
%o \//
3;'” 0.6 \t

0.5

l' 2 3 4 5
4 Ik (kg / sec)
WME @ PR O

e —RRK I AN EZRE T2, Lizds CRH—
M TH P RICHBOME N D 5 DA
DT, KBS\ Tk » — AEIERIT 300 (rpm)
PECIRETH B, LALKTED L EATNG
CREOBE SR D, DA O ML
EFCDEFE LIV, @KL D

V=220 crereirinininnnnnn. e @

LD, A—ve—AONHELBEEEDR 2
fEDftid s sex, FRHCREAMIFiobh 2
LD EHEET S,

I) HEHAE L AHOBE
FENSRCRT ERD, »— o ARG
RORMHD 7 kefsee) ;L T, ARG
CHBEEZBRD,

54
4 ° °
fi ° p
34
(P
2 o
1

2 3 i 5 ¢ 7
KT (kg /sce)
WS B Y L Affo bR

5PS = v 2 v TCid 5 (kg/sec) B Tit MG
20~30%TFH bioERBIL, Dhititr—2
Zhbihox, = v viiElT5,

#*) A—rO—LEEHEMERKOBER

WIS E TORFRARAK CERR» bIIULD
EDLBYTHD, Tichbilie—-riclihic
PHEIMIEEG S hEH Tl TEE3h3, ZOl
TENLe — A BEEICY 5 THZ BRBMN, i
TERENKT, REPHECHAIHTLANIR
RIEL D LB, B, MBS X < e i HH
hilledEErbhb,
COMREMD ST ERESE (crshel
okl b v~ Aol & RIRZ X 2IE L
(WHE 1T REE) o CORETIE, »~r oM@



106 Jeiitis R AREHGE H 15 5

EES—E T L oML IILPT, a—n
FEEHREARTHERER S, &
BT sV TR ERBARE— e b, KD
EHAEECEYEL, iR
BEiB, LMo, THTERE O BRCL,
T, fEfRE e — A ke — L BlIEROBER, Fk
BAWOMBERHD 55, TihbbRENLLD
pfecHic i b, RO LEENPIVWBE
A RIE R LT, r — A [EENECS, %
2B PO LTV BEETH D, DL <
L, ¥fciiiligia B TH082NH %, BCTEH
HWAHEDICLAETELRER, FREEBOEE
FRIL TSR 2 0, EREGDIDIRNDH
B ERFLT 5, HARBRIT L TULRMG
X @), WTEEE () oBlfizoWT, ThE
holkiEr&EBThE, d/l tEbah, Zh%
SRELTALE, oMM LT, Hic2
Wi e AL, e — L nkEOR, fifA
Kot =v o ikt #1116 izt ok
xR LI, Thbb—EORMHRIZAL UL,
A — v — A DIGErnEE L AR, (Xt
FINERIC D H, DX GEEERT R TR, IR
NEERLDOSIEBOTULM DL icD&E%dH
2% o3 I

<
II
2.5 P
V4
’
rd
gi 2.0 0.5
A
(m) 0.4 4
I
1.5 0.3 %
{m/m}
0.2
200 300 400 500

B¢ 2 (rpm)
Pt CRA Y1 L R - 1Y
SHUCE £ — v e — A RN EWATRKONG

117 /L, Bwoe —AllERY—E L, it
AR T 2 U EOHBIED T LT R L,

1 2 3 4 5 6 7 8 8 10
S R (kg sec)

W7 A Wi s B R 0B

HEEN A 5 (ka/see) BA & 705 &3 1UE 0.5 1
FosiriL, bieoExB ey 5,

H) KPR EEE

PR DRI B O K E el RAREAD
EH R 55t EbhbdTRETHE, ~1 3
VF 4 v+ —TAB L&, ZouliE
MAEMBEETH D EpED BRI, ERDR
e L 2 EAELEZ N HDIL

i) m—aARER

i) PORpEE R

i) AMEIRIE
feETHBN, ) - ARMHENERETHIESRA
PO A ERIEHE > 55, IEHEHTORLE
iV T, WEREECATLREN v, 1) B
graERNAE e~ IENb K ERR D, B
EHVCIIEL bW EELZ DR BN, W OHL
NS W AILERIIEL e b, TiebbAME
TR D TR DD e P DR X
WA WSIE~T a v T 1 & 23— O K
F oo X—%MT B LR TH S S, i)
MPLRTE AR D X 5 R ORIEN R L Sh
60
Fl—EMNT e, ZENGF OBV T,
b A A TSN OHHIEIE R AL, R INER
B & R oS, BRI% L ORIz TR
FHEhBRETHH I,

118, 119144 X U4510472 —a, b (RN
OFEE LD TLDOTH B, KL DYFRITE
WCTHLARET & BT ieun s, 3 oFEEHC
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BT, ABEOFAL LRI HOoMick S
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-

80—
BEMNEOBHOBRIC A E S Erh 25 b 60 —'{{;’7-
40 & ;& “‘\ —
80 W. — ~..
A — 20 r;.g =
i Thhew g T o 12 12 12
% ) 9R118| 98128 [9R138 | 9A14B
< e e 6.69
© H[F@nafl 167°C| 2.0 18.2 | 18.6
gEmsiel 2rc| 27 2.7 226
2 LN ~< Rlpgsm| w7c| 124 | ms| 17
e mes 3.7h 8.6 9.2 2.9
2] 12 0 12 0 12 [ 12 7] * g 80 % 87 85 77
B® | 9ANE | onna | snun | 9AMa 2 % & 0.2% - 0.1 -
WIBE  HAN NI B B YA EMIRTR HUI9E Py REC 30T B HER eI B
(BEEn & DIl (=~ ABIEN & oMif)
BIME-a  FHERIFOWNK T EMPE (F01)
EN & % (45 & K H (%) o k5 it
RN R Lo - M P " By ,
mo At X O 8 H 2 oy 8 A 2 1
ATY v D . -
i M misee)  (kg/sec  BHI30T 13.30 17. 00 8. 00 13. 00 17. 00
0 1.4 1.55 81.5 65.3 59.8 53.0 5.7 36.6
0 1.44 3.00 81.5 70.2 | 65.3 59.8 52.5 16.8
0 1.44 3.75 81.5 60.8 | 55.8 8.4 10.3 33.0
3 1.44 1.50 81.5 63.7 | 58.9 17.5 35.3 33.1
3 1.4 3.00 81.5 61.5 | 58.2 46.2 32.3 32.3
3 1.4 3.75 81.5 65.1 59.1 19.0 34.5 32.7
€0 1.41 3.00 81.5 59.6 52.3 10.2 29.0 27.8
£ a4 B K 8.5 68.2 65.1 61.4 56.9 51.2
* b fpeR IS B
WIAR-b LR REBF O R MR (kD2
X oom & Gk R0 F
|| B W i H o )
m_ ik DECR MK R eHun e 4 12 n 9 H 13 1l 9 )n
A7 .
“ ’ﬁg misee)  (kgrseer 17150053 10. 00 17. 00 10. 00 17. €0 10. 00
0 1.11 1.50 78.4 57.1 23.1 22.3 14.9 —
0 1.14 3.00 78.4 58.5 27.9 22.6 16.4 —
0 1.4 3.75 78.4 60.9 30.8 27.0 16.8 —
1 1.11 1.50 78.1 53.2 25.0 20.0 14.1 -
1 .14 3.00 78.1 56.9 26.8 23.1 17.0 —
1 1.1 3.75 78.1 54.0 27.8 23.0 1.0 —
2 1.14 1.50 78.1 51.8 25.7 20.1 1.3 —
2 1.14 3.00 78.4 49.5 21.8 20.7 | 13.5 —
®om MK 78.4 62.5 12.0 37.4 | 29.6 21.2
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B OEHTHD, LithoTANI 2 vFirovar
~ABHE 2~ ZIEML T~ 7T o %20, A
M E LTFTREELGEEY XL, EFH S
T gtz Refiises s Lz

55,
) E B
i) A—ve—AONHELERAEETERD 2

Bd@M LT B,

i) == BEMLE T < TRE T,
i) BR=v 2 v EhicH Uiy
dkg/sec LANAEFE Ly,

iv) BHIIER 0.5 IR B X 5Bt

%ﬂ‘%fﬁgbéo
v) SR AR GREMIS & 5 TR T

HO~AL 2vF 4 vy —FHIZERYIHIC

BTG R AR E B,

(¢) EMEBRAE
HHBBmOMUGS L LS MM AYRIEL L,
PSRRI 2 A T N PR R AL 95 8 X % B0 &
L, 1085HLBEY » —-3 . 8 v — DRIFI N
(ZHE) OV T Y U, 8RS 2 I Ak (L
0.718kg/m* TH o, RBKIKIENE, & &
PH R, SARRo3REL, WMELSYT v
F AR LT, PR BRLGS FURIRIEIZ I <
KU €, Bhe iz gl d X s Hai:,
F R BRRL AL DRER N TH » LoD T, etk
IR S BEA LRI I S o SEAIK IS
DTIE AT v F— CREMER SR LR
T a0, ~= 72—y TCIH2EAKELL.

d) EBRBRHR

T) fetikm
HiliR e UM B BEN K w — L D & L [
BT 1.2m T H D, PEHHGHMIE 1.24
m/see, FFRUERIFT0% L AT, 10a Hiho

s

HUL

el R RRGSHE 0Y 15

MEEEINLH200 TH » 1odt, BEFHANIYL
FENL EFITER LI,

1) FIUHER

SE SR PC LI 1,24 ~ 1.30 m/sec {2354
THIARIY 66 kg, BHFHIRIM 62kg TH D,
R LN LEGE & LTS 0HF
HRWMNCTDH B,

BOEM AR BT 5 GR= v v b
G.xbh, FEHHRIUIZ A e O EREEH Ol
IZX BETRIAES 2T Lo LIEOIE
7340.6em T/ s <, PONMTUEOMMD LT L
WAL 120 ®D X SR ek il
Wts, ¥Ry 7o 7n—-ARNfFHONHE
WEECHHDT, €927 » 7o —LITHiHNE
Eok, MEETHIHN, 2027 ~-0M
WIFENR L TUED T w — LA w4
TR, BWHR DM NI E & B, —i
B P IV AIR, €0 2T v Tr— 10l
LRI AN ETD0BRB D, Lid» TlEE
B 2B 32 UC RN LN B3 h, OIF7RY
A OMNEE, »— A ORIERE DBV E
Rigutod, e EEZATERIIDERMEES
T ERD B,

Ll RSN DR & e B 1Eh ) ik L,
Kbk olH LD Lichi - TR R4
o B l, TT—XAHIOMELY ML
THBEI LN~ 2T 4 ¥y > —OMEEERH
2T AHENTH B,

) EREILIHE

FHIX BT v MY LK OEM AR O}
B A 5105385 X U IZIIC R L,

MBI O GKEBILS2% T, ABE AL
TR DM A 2o it, HEMO XL M
ORI H D AMILE, ChEAX L LMD

W05 POUKMEM (8 2 RINSAZ, 5 s0RK)
S~z B H s m wHen i 10i7A | 108K | 10490
oo TSR 1300 1500 11,00 1630 | 10.00 1530 10.00 15.30 | 10.00 15.40

MR 2—n 2 AXK . 82.2 713 6.7
BBFHE = — 1 3ARIE | 82.0 | 72.7 ' 65.0
# L X | 8.4 7.3 66.9

17.5 .

53.5 37.9. 3.2 18.8, | — — i -
60.8 | 17.71 14.8: 32.6 | 28.5| 15.4 . —
65.0 ! 53.1 : 17.8 ! 38.0 30.3| 20.2 i 19.7 3 17.0
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summary

RESEARCH ON FARM MECHANIZATION IN ROW-CROP AREAS

Wataru SAITO

Introduction

[t was about 1955 that 35 PS class of tractors were introduced for the first time in the Tokachi
region of Hokkaido, Japan. Since that time, this investigation has been carried out for ten vears
to determine the proper handling and operating of farm tractors and their implements.

Relations between tractor operation and field efficiency is considered as a very important
problem to mechanize row-crop areas. A survey was conducted to analyze this problem.

The discussion in the present paper consists of two parts: (1) pursuing the types of problems
most frequently encountered in farm mechanization of row-crop arcas such as the Tokachi region,
and (2) improving and developing machines to help those people there meet row-crop farming.

Among the farm machinery developments and improvements that have been made through this
investigation are the following: all-purpose planting machine (including potato planting). beet planter,
fertilizer broadcaster, weeder-cultivator, boomless spraver, hose-pump, bean cutter, combine, sugar

beet harvester, potato harvester, and hay conditioner.

I. Problems of farm mechanization in the row-crop areas

1. A field survey was made among individual owners of tractors and equipment in the Tokachi
region. The results of the survey indicate that owners of rotary harrows, drills, planting machines,
cultivators and harvesting equipment are increasing in number, but 60% of planting and cultivating
operations and almost all harvesting operations are based on either animal power or hand labour.
The data show that the annual use of tractors amounts to 500-800 hr. per yr. for the 20 PS class
tractors and 800-1,000 hr. per yr. for the 35-50 PS tractors, almost all owners using these tractors
for custom operation in these row-crop areas. They obtain an average 1,500-2.000 thousand yen
per year, employving 2 or 3 laborers for operating tractors and equipment and expanding their field
lands. As for the relation to livestock, they have no cows.

2. The relation between field size and ficld efficiency was studied to improve performance
efficiency of tractors and equipment. 1t was determined that one hectare would be enough for
today’s farm operation in the row-crop areas.

Effective working efficiency of tractor equipment is represented by the equation

readings of tractor hour-meter (hr)
elapsed time (hr)

X 100 %

which obtained from the results of the studies may be useful for determining working conditions
of various equipment.
Though a recent development for row-crop farming is the high-clearance tractor with adjustable

rear-wheel tread, minimum vertical clearances should be more than 30-50 em and minimum tread
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width should be more than 60X 2em in Tokachi region, because the row width is about 60 cm for
most of the row crops there.

Effectiveness and time reduction in tracter farming can compensate for the damage caused by
tractor operations in the crop spaces, but it is desirable to use row-crop attachment such as row
shields and special fenders or shields to prevent plants from being damaged by the tractor wheels
or the implement frame.

II. Developments and improvements of main tractor implements
for row crops

1. Planting machines

(1) The studias were carried out to determine the relation between the performance of an
all-purpose planting machine and seedbed preparation under the various conditions prepared by
combinations of dis¢ harrow, spike tooth harrow, rotary harrow, culti-packer and land leveler.

It was founded that the adquate hardness of the soil, 80 mm indicated by 60 degree and 50 kg
type corn hardness tester was needed to operate the planting machine smoothly to hold proper
moisture in the soil for germination.

{2) The all-purpose planting machine was used in experiments to determine performance of
the furrow opener and the press wheel. On the basis of the experimental results, a new model of
shoe type openers atlached with adjustable springs was made, and these openers worked very well,
placing seeds and fertilizer at the desired position by adjusting the spring pressure.

(3) A new model of inclined-seed-plate type of potato planter was made for the experiment.
It was equipped with a semi-automatic feeding device, requiring one operator for the two-row
potato planter to feed potato seeds. With this potato planter, working speed was improved up to
1m/sec. If uniform and round potato seeds were supplied, the operating efficiency would be
improved more,

(4) Experiments were made to determine the performance of transplanters with sugar beet
seedlings grown in papar pots. These transplanters were attached with either hand-feeding or
semi-automatic feeding devices. Though the working speed of the transplanters was influenced by
feeding speeds or feeding technique of the operator, adquate speeds were evaluated as 0.2 m/sec
for the hand-feeding type and 0.3 m/sce for the semi-automatic feeding type transplanter. It was
limited 10 0.5m/sce for the latter type, because of its mechanism. The performance of these
transplanters was also influenced by soil conditions and root growth in the paper pots.

(5) The first requisite of a fertilizer broadeaster is that it provide the uniform spreading of
the correct amount per unit area. A tractor mounted and PTO driven fertilizer broadcaster was
tested to determine the most favourable type of deflecting broads, optimal traveling speed and the
most adquate flow conditions of fertilizer. Under the best conditions obtainad by this test, fertilizer
application resulted in uniform spreading on 4 meters of full widih within the rate of 20-200 kg/10 a.

2. Weed, insect, and disease control machines

{1} A new weeder-cultivator, cultivator attached with a special weeder, was designed and
tested to destroy the weeds and grass not only in the middle but in rows. Considerably successfull
results were obtained by this test, reducing weed control labour by 50% as compared with conven—
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tional hand hoe operation.

(2) Experiments were carried out to determine the performance of a boomless sprayer, with
various combinations of nozzles.  Filteen meters of carrying ability and uniform coverage was
obtained by selected nozzles through this test.

A semi-mounted boomless sprayer with two nozzles and an 800 liter tank was newly designed
and built,

(3) A hose pump, a kind of low pressure pump with a hose, was tested for sterilizing soil,
injecting the hose into the soil to apply some chemicals. It had a considerably high capacity of
50 a/hr, at the flow rate of 100 ¢ /10a.

3. Harvesting machines

(1) A Bean cutter was newly made and tested for determining its performance. From the
results of this test it was found out that adquate speeds of the bean cutter was 2.5-3.0 m/sec and
its cutting capacity was 1.0-1.3 hectares per hour.  Cutting performance of the bean cutter was
dependent upon the maturity of the beans. If beans were harvested too late in the season, they
would be pulled up from the ground, with the bean cutter resulting in poor performance.

2) Experiments were done to determine the performance of Inter. D8-61 combine with
wheat, barley, and barn-yard millet, obtaining very successful results without any problems for
these crops.  But, the harvesting loss was large, amounting 10-309 for bean crops, with this combine.
For this reason, this combine was modified to be made suitable for bean harvesting, replacing the
rusp bar cylinder with spike tooth type cylinder, modifying the feeder and changing the cylinder
speeds.  With the modified combine the loss was reduced to below 10%.

(3) Two types of potato harvesters were madified to be made suitable for a special kind of
potato, which was grown for starch production. With this modification this combine increased its
working capacity by 50%.

(4) By an experimental test, it was found that large types of imported beet harvesters were
not suitable because of their poor topping precision. Good precision of topping was obtained with
newly designed two-row topper followed by a digger for beet harvesting. Furthermore, a small
tractor- mounted beet harvester was studied, it produced good resuns.

(3) There are some problems in the application of hay conditioners where the climate is not
adquate for drying hay. Tt was found by tests that the drying effect of the hay conditioner was
not significant  if evaporation did not amount 5 mm in the daytime through the season.
Conclusion

From the results of these studies cited above, the following conclusions have been reached:

The row-crop areas of the Tokachi region has presented difficult problems for mechanization
caused by three main factors: (1) excessive development of animal powered equipment, (2) distri-
bution of various kinds of farm crops without proper projects, and (3) less investment in farm
machinery. Farm mechanization of these areas is considered as a transient stage from the view
point of progressing process.

The problems cxsist both on the administrative side and farmers’ side. Therefore, Endeaver
should be devoted not to apparent mechanization but to true mechanization, that is, to preparation

for applying machines for the farm and to labour saving in added jobs produced by mechanization,
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However, according to the author’s studies, the mechanization of these arcas has gradually progre-
ssed to a large extent from seedbed preparation to harvesting.

From the stand point of economy, it is concluded that the mechanization should not stop on
the farm ground, but proceed to material handling, farm crop processing, preserving of crops and
so forth.





