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Some Experimental Studies on Dynamic Characteristics of a Cutter—II.
The Operation of an Oar and Forces Acting on It
under Pulling

By

Hiroyuki SADAKANE, Sueo TakasHMA, Ichio HasHMOTO,
and Tatsutaro HoNMA

In order to clear the relations between the operation of an oar and the forces acting
on it under pulling a cutter, the authors has tried to measure not only the forces acting
on an oar and boat’s speed but also the motion of an oar, ie., horizontal and vertical
angle of the oar.

These experiments were carried out for various methods of pulling as showed in
Table 1 by using an actual cutter described in the previous report. The results obtain-
ed are summarised as follows:

(1) The variation of the forces acting on an oar under pulling may be classified
into the two large types, i.e., type A and B, as showed in Fig. 6.

(2) In the case of pulling adopted the method of start dash, the forces acting on
an oar are nearly twice larger than in normal pulling.

(3) On the assumption that the forces acting on an oar are average, the propulsive
efficiency # carrying on Exp. No. 1 was obtained as mean 7= 0.2186.
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Fig. 1. An example of the calibration of the speed.
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Fig. 3. An example of the calibration of the forces
acting on oar.
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Fig. 2. An example of the calibration of the
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Note  The horizontal angle of an oar is
put as positive in case of the oar
placed fore part from abeam.
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Fig. 4. An example of records.

Note §, : Horizontal angle
g, . Vertical angle
F : Force acting on oar

V . Boat’s speed
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Table 1. Classification of the experiments.

Exp. No. Pulling methods
1 Pulling with common pitch, blade depth and using 12 oars under straight line course
without special assigned
2 Pulling pitch decreased from the Exp. No. 1
3 Blade depth decreased from the Exp. No. 1
4 Assigned to pull paying attention to keep the blade depth exactly
5 Blade depth increased from the Exp. No. 1
6 Pulling by the method of start dash from boat’s speed at a stop till about 2.0m/sec
under going straight course
7 Pulling continued from Exp. No. 6 with nealy constant speed at 2.0m/sec under
going straight course
8 Simultaneously with the port side turning, port side all the oars were layed out and
pulling by the other side all the oars only under turning
9 Simultaneously with the port side turning, the oars of thwart Nos. 2. and 4 were
layed out and pulling by other 10 oars under turning
10 The oars of thwart Nos. 6 and 8 were layed out in stead of thawrt Nos. 2 and 4 in
Exp. No.9
1 The oars of thwart Nos. 10 and 12 were layed out in stead of thwart Nos, 2 and 4 in
Exp. No. 9
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Fig. 6. Variation the forces acting on an oar, angle and boat’s speed under carrying

on Exp. No.l and No.2.

Note Fig. 61,1 :

Showed type A at pulling

7-2,2" 1 Showed type B at pulling

»—3,3: Mean values on the Exp. No.l

»—4,4’ . Typical example on the Exp. No.2
F, . Force acting on the handle part of an oar
F, Force acting on the blade part of an oar

And other symbols are the same in Fig. 4.
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Fig. 8. Typical examples of variation the forces acting on an oar, angle and boat’s

speed under carrying on Exp. No.6 and No.7. Symbols are the same in Fig. 6.
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Fig. 9. Typical examples of variation the forces acting on an oar, angle and boat’s

speed under carrying on Exp. Nos.8, 9, 10 and No.11. Symbols are the same

in Fig. 6.
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Fig.10. Variation the forces acting on an oar, angle and boat’s speed under going
straight line course just before turning. Symbols are the same in Fig. 6.
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Table 2. The relation between the effective total thrust for an instant, obtained from the impulse
way, and the total resistance.

Exp. No. 1. v F R F/R
Individual a 2.30 193.81 23.70 8.18
b 2.23 164.97 22.30 7.40

c 2.05 116.74 18.80 6.21

d 2.17 117.24 21.20 5.53

e 2.08 99.39 19.50 5.10

£ 2.15 220.18 20.70 10.64

g 2.10 117.77 19.60 6.01

h 2.15 125.77 20.70 6.08

Mean 2.15 144.48 20.81 65.94

Note v Boat’s speed (m/sec)
F Total thrust (kg)
R :  Total resistance (kg)
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