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Introduction of Compact Tractor “Lucky KURURI”
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ABSTRACT

A small 2-wheel rear drive farm tractor equipped
with a 2-pump 2-motor hydrostatic transmission (2
X 2 HST) and a coaxial simultaneous counter-
rotating rotary has been developed.

Tilling counterforces resulting from counter-
rotating rotary operation are greatly reduced with this
design. This permits easy and stable tilling
operations even with small 2-wheel rear drive farm
tractors having light bodies. The 2 X 2 HST has a
no-clutch non-stage transmission. Steering angle and
shift lever operation are linked with the left and right
rear wheel rotational speed regulator by a controller
mechanism. When compared with conventional
tractors, speed changes and stand-still turning
(turning the tractor by holding one wheel stopped
while the other wheel turns so that the tractor pivots
on the stopped wheel) are much easier.

The result of these innovations is a light-weight
and compact farm tractor offering easy and simple
operation.
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Table 1 Specifications

Conventional tractor
Lucky
KURURI | Mighty 13R TX320
Engine power (kW) 4.8 7.4 23.5
Engine displacement (cmq) 270 389 1499
Fuel Gasoline Gasoline Diesel
Front 4.00-7 4.00-12 8-16
Tire
Rear 6-12 7-14 13.6-24
Overall length (mm) 1750 2010 3180
Overall width (mm) 780 965 1455
Overall height (mm) 1120 1250 1980
Wheel base (mm) 930 1195 1750
Front (mm) 600 790 1130
Treads
Rear (mm) 620 760 1130~1575
Vehicle Mass
with Rotary (kg) 325 505 1540
2-pump Gear shift Gear shift
2-motor 8 forward 16 forward
Transmission Hydro Static | 4 reverse 16 reverse
Transmission
(2x2 HST)
Speed Forward (km/h) 0~6.1 0.7~11 0.23~14.9
range Reverse (kmh)|  0~2.8 0828 | 0.20-13.4
Coaxial Down cut Down cut
?I’ci)ltliar:y system) counter- (or Up cut) (or Up cut)
9 sy rotating tilling | tilling tiling
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Fig. 2 “Lucky KURURI”
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Conventional Tractor

“Lucky KURURI”

F d :Down cut Tilling Reaction Force
F u :UpcutTilling Reaction Force
A, C I Vertical Force

B, D : Horizontal Force

Fig. 4 Tilling Reaction Force
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Fig. 5 Coaxial Counter-rotating Rotary
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Table 2 Turning Condition Depending on Vehicle
Speed and Steering Angle

Rate of Steering
Anal Small Large
ngle
_ 91 0~50% |50~100%

Vehicle Speed
Forward 2.8 ~6.1km/h
(Transporting) o o
Forward 0 ~2.8km/h
(Working) o .
Reverse 0 ~2.8 km/h
(Transporting) o o

@ Turn Corresponding to Steering Angle
] Stand Still Turn
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Fig. 8 Soil Hardness and Tilling Depth
Table 3
“Lucky “MIGHTY
KURURI” 13R”
Engine Power (kW) 4.8 7.4
Tilling Width (mm) 900 1100
Tilling Diameter (mm) 340 400
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Fig. 9 Front Wheel Turning Angle vs.

Rear Wheel Speed Ratio

mE =N

4. ¥L&

AVISERIFED AT v F—L 2D DRz R L5 LD
T TH %,

WS AR FTRARIEE ¥ B IRl R iR 0 — 2 ) %
HRid. ZE LTS AtERE L —inBREh Cigma > /Ry
N ARES AR RTREIC LTz,
c2X2HST Oy bha— LY AT LOBRMAICED,
J =7 Ty FOREZSERERET N Z TS HIER O E
EIHICITA % & 512 D i EE DRI i | Uz,
T OFESR, BRSSO/ NT 75 & ORRNHLGTEIEED
LA, £z, 1R N5 7 2 & N THITESE DR
IO L2 BEAFEDIC K {FxoTe, & HIT, (KM% THE
bTy I CERT BT ENTE. SBRISHHOILAL

mrEEns,

BE

1) T.Kokuryou, M.Nagaoka, H.Kobayashi and
M.Takeuchi, “Development of Coaxial Counter-
rotating Rotary Tilling System” SAE Paper 951818
(Presented at the SETC ’95)

2) S.Nishimura,H.Makita and M.Ishimoto, “Hydro
Static Transmission for Riding Mower” SAE Paper
891785 (Presented at the SETC ’'89)

3) K.Misawa and T.Ishikawa, “Small Hydrostatic
Transmission for Walk-Behind Lawn Mower” SAE

Paper 911291 (Presented at the SETC ’91)






