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On the Resistance of the Forest-ratlway Trolleys Used
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Résumé

To investigate the character and the amount of the trolley resistance on the forest-
railway tracks, the authors performed various field experiments in the Tokyo Uni-
versity Forests at:Chichibu and in Hokkaido. The explanation of the methods of the
experiments, the numerica! results, and the discussion about them are noted in this
report. Concluding the discussion, the authors state as follows.

1. About the rolling resistance :-

(a) Though the results of the push-off experiments and those of the traction ex-
periments are fairly coinsident with each other, the latter method is more superior
than the former.

(b) The coefficient of the resistance in kg/t may be given by the formula w,=a
+bV; for the steel trollies (Chichibu), w;=3.740.7 V, where V denotes the average
running velocity in km/hr.

(c) The value of the coefficient for a heavy trolley is less than that of a lighter
one; Smaller differences appear in the case of the trolleys with ball-bearings.

(d) Lubrication of the axle-bearings effects largely on the value of the coefficient.

(e) The average numerical values of the the coefficient of rolling resistance at
average velocity v=8 km/hr :

For large size steel trolley with ball-bearings (Chichibu), w,;=8.5kg/t

For small size wooden trolley with ball-bearings (Chichibu), w,=8.5kg/t

For normal size wooden trolley with plans-bearings (Hokkaido), w,=13.0 kg/t

For small size woaden trdlley with plane-bearings (Chichibu), w,=13.5 kg/t

2. About the curve-resistance :

(a) The push off experiments are unsatisfactory unless some specia' measuring
instruments are devised.

(b) The values of the coefficient of the curve-resistance are not eoincident with
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any calculated values of the ordinary formulas.

(c¢) For a single curve, the kinds of the aﬂe-bearingé give little effects oo the
value of the coefficient.

(d) It is difficult to presum2 the amount of the curve-résistance along a certain
distance of the rail track by the indivisual value of each single curve-resistance.
The behavior of the curve-resistance and the average value of the coeffident of it
seem to depend upon the number and the length of the curves inserted betwesn the
straight lines within a certain distance of the track under consideration.

(e) The authors found that fche value of the coefficient w, is prdportional to
the ¢ Curve-factor” or K; of the line, which was dendminated by the authors.
If K;; denotes the ratio

es, the radius of curvature of which are less than i m,

- _Total sum of length of curv

""""""""" Total length of the line
and Kui the frequency of curves within one km of the line, then K;=K,;x K,:. For
the stea! trolleys (Chichibu) w, is given by the formula w,=1.05 K,;, when the
" average velocity V=4.2~5.5 km/hr.

(£) In geheral, the coefficient may be given by the formula w,=aK:.

3. About the practical coefficent of resistance:

(a) The average value of the practical cozsfficient of reristance for the stee] trolleys
(Chichibu) w,=19 kg/t, when average velocity V=4.6 km/hr.

(b) Such high value, 2.75 times larger than the value of the coefficient of the
rolling resistance w;, indicates the characteristics of the railway lines in the ragged
mountain forests.

e) 'In general, the average value may be given by thé formula w,=w¥F s%=w:
+w,=(a+bV)+akK,, |

4, About the start-resistance :

(a) The amount of the start-resistance appears to be much irregular.

(b)) Though the maximum‘value of the start-resistance is very high, it occurs

only instantaneously and se2ms to bring little effect \ipon the préctical problems.
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