OIYE urgr|Bery A% =i

Weis-Fogh3d F27|7& A& wyHo F3
cx gl E A g, o AT

Sailing of Model Ship with Propulsion Mechanism
of Weis-Fogh type
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Abstract: A mechanism of hovering flight of small insects which is called the
Weis-Fogh mechanism is applied to ship propulsion. A model of the propulsion mechanism
is based on a two-dimensional model of the Weis-Fogh mechanism and consists of one or
two wings in a square channel. A model ship equipped with this propulsion mechanism
was made, and working tests were performed in a sea. The model ship sailed very
smoothly and the moving speed of the wing was small compared with the advancing
speed of the ship.
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Fig. 1 Hovering flight of Encarsia formosa

M-46

AQANN 3 Qich aﬂ% 7 A wrt & FHLATIFoth o) WAYFY] FAUYE
A7) A%e g AL Gx MG Y2 Fig 19 dekdoh o] B 5% FHoE #
7Iv 7td7Nel F271 2 z_u mu _re_oom g 2 AR A @NE FHEeE JHET A o
o2 H 1O %02 ATE o oslh wg M AR v Ystn ok DA G FF



Weis-Fogh® FA7|3& a3 28 F3

ZojA QAL Z2Hoz Dk 83 Wl
& AeolA g8, = dAS @
AR FPROoZ o|FFT EEQ
1E wrAsie], A £PUOT o) F
3 5 5B GHS FAoZ YIE FAHL
E ST 1Y) o} RREL o] 50 23 B
92 et duryoz ulgy] dis Zol
Y7 A2 RE $Ho)r) ARG B9 @
AEe) 223 82 A7) YAAE o= A
=2 A 0|58 "Wast gk et o] olH
UZo gojdE 27 R9e 40z o
= &7k 7 doldls AE el s8] 8
QHo), oA g3 BN BE VAT F2
g Y 92 £ g A e el ARy
Pol 4 GAhe] 229o] 400H, HER, GAE
A3} gbre] WOl EEER AT dolzx F
= 04 =0 FHAFE 3~4PEo|m, w9
MEgel HRE GRde TN poz%
16ol4rold, o] @olmz FoiMel Al i)
of MalN FPAGFI 9 AN, BE FA Y
L BN YES ¢ & YT o)y@ o
#2 o] HAUZL B SAGRSe] RS
zom gow B Ha o) wrpUZe) FeA
S8 s Argxn o
B AFNE o] AYS YE $4F 5
Z79 ZRudo) s} z2ze =HS HE Y,
o] 2ArdAE 71433 2% Weis-Fogh¥ #3
ANE AW, LY Faste] sadel Mol Fg
AL #Hated o] F Ao Agsl szt
=

+9
=

2. 73R4

4

AR 7 71EHQU Weis-Fogh®d AatExm
(2D 1) Fig. 291 vebdoh o)A Fig. 19

P ]

. It i \) : 4
SPEEN

- v ! A \

S g Rz

(a) S (c) (d)
// | :

' e N

‘ ¥ : )
\‘ \7\ </ -
S~ ;

(e) (1) (2) (h)

Fig. 2 A model of propulsion mechanism
(Model 1)
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Fig. 3 A model of propulsion mechanism
(Model 1)
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Fig. 4 A model of propulsion mechanism
(Model )
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Fig. 5 Schematic diagram of model ship
(unit :mm)

Fig. 6 Photograph of model ship
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Table 1. Performance of the propulsion
mechanism with the stationary ship in a sea
Model '} \iodel T | Model m
Factor
Average o?emng 35 30
angle( ° )
Moving speed of
wing(m6) 0.28 0.25
Thrust(N) 43 78
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(a) Front face

(b) Lateral face

Fig. 9 A photograph of sailing model ship
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