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Evaluation to-Power Driving of Wheelbarrows

Eiki Dot and Takao IKEMI
Labomtmy of Agncultural Machmery Faculty of Agnculture E

Abstract . In order to have knowledge w1th merlts by power drlvmg wheelbarrows the
authors investigated working time, heart rate, and Flrcker value of operater at transporting.
-The loads per one transporting was 50 kgf for normal wheelbarrows and "100. kgf for power
driving wheelbarrows, and the dlstance was 50 meter’ both The results were as. follows:

(1) Evaluating from heart rate, we could found ouf turnmg pomt at 1, 000 kgf and 1,000
meter respectwely. for total quantity and total distance of transportation. Beyong the
point, increasing rate of heart rate was lower for power driving type.‘than for normal
type. . ' : o

(2) For Flicker value, we could not found out little dlfference between power driving type
and normal type. , L Tl SR

(3) Total time of consumption at transportmg was lower for power dnvmg type than for
normal type’ T ’- _\j‘ ' ' v

(4) Summarizing. these results, by power dnvmg of wheelbarrows itcan obtain the merits,
only as total quantity for a drstance and a volume is more than a- deflmte value.
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Fig. 1. Views of wheelbarrows used test. Uper : normal type, lower : power—driving type.

Table 1. Specification of wheelbarrows used test

Kind of wheelbarrows Power tyﬁe Normal type
Weight (kgf) 40.0 - 11.6
Max. load (kgf) : 150° : 100
Height of handle  (cm) ' 50.0 . 47.5
Size of tire 3.50— 8 3.00—-13
Engine . [

Rated output 1.6kW/6000 rpm

Displacement ) 50ce

Travel speed (low) . 4.0km/h
('high) +. 5.1km/h -

2. WERE HEREIL, F92 - 2ROBRELHESRTF S BT, BEADEERM % Table 2 1R T,
3. RBAHE FNTROEMIIC OV T, BB %20/ (500kgf ), 3018 (750kg 1 ), 4018 (1,000kg f
) O 3MRE R THEBIEE % 1T - 2BEOLHBR T T 1) 2 h—fEERE L7,



FHE—WEREOHNLOFM (LE - R) 203

. Table 2. Age and physique of subjects

Subject Age Height Weight
cm kg
A 21 169 62
B 22 165 60
C 22 170 55
D 22 168 64
E 22 183 75
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Table 3. Expending times at transporting

Total Kind of wheelbarrows
loads Power type Normal type Differenée
number- sec sec sec
20 841 1,244 403
30 525 1,716 1,191
40 1,384 2,033 649
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Fig. 2. Measuring scene of handle loads at inclined tightly the wheelbarrows. Left : loads
operating lefthandle, right : loads operating righthandle.
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Fig. 3. Relationship between inclined aflgles and forces holding down lefthandlie and sfjp-
porting righthandle at conditionfincl,ined rightly the wh‘eelbarrowsl : ’
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Fig. 4. Variation of heart rate of subjects during and after transporting, for total quantity
of transportation : 20 pieces.
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Fig. 5. Variation of heart rate of subjects du;‘ing and aftér transporting, for total quantity
of transportation : 30 pieces. ‘
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Fig. 6. Variation of heart rate of subjects during and after transporting, for total quantity
of transportation : 40 pieces.
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Table 4. Variation of heart rate and index of heart rate at transportmg figure is mean
value of 5 subjects :

Number Kind of Heart rate (b /min) Index of
of load ~wheelbarrows Before During After HR.
20 Normal 73.2 97.6 99.6 1.33
Power 72.8 109.2 111.8 1.50
30 Normal 70.4 104 .¢ 108.0 1.48
Power 69.2 110.4 112.0” 1.59
40 Normal 70.8 107.6 " 112.4 1.52
Power 78.5 126.2 . 133.5 1.61
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Table 5. Recovery process after transporting for Flicker value mdlcated decreasmg rate to
value before working ( unit : percent )

Number Kind of Preceeding time after
of load wheelbarrows transporting { min )
0 6 12 18
20 . Normal ~4.1 C o —0.2 2.0 -
‘ Power S —4.0 C =17 0.8 -
30 Normal _ -43 | =22 | . =03 Tl
' Power —6.3 -3.5 —1.7 0.4
40 Normal ~5.9 -2.5 | =2.0 1.0
" Power —4.9 -2.2 | =09 0.6
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