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(New Type UAV for Vertical Take—-Off and Landing)

ABSTRACT

Nowadays, one of the most important points developing UAV (Unmanned Aerial Vehicle)
is V-TOL (Vertical Take-Off and Landing). This paper presents new type UAV for V-TOL.
Two engines are placed in the middle of fuselage to reduce the mass moments of inertia. Two
Controllable Pitch Propellers are used to control yaw and pitch, and two DC motors disposed
wing tips to control roll. For easy control, one gyro sensor (yaw) and four ultrasonic sensors
(pitch, roll) are used. The Engine Tiling System is just composed of one servo motor and two
engine mounts. To prove the control system, many tests were conducted.
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2. V-TOL F8AA A|Y & EA

AAe AdHE AL B =R BF Ay
Zo] :1.5m , & :19m
=o°] : 0.45m, —r7ﬂ : 5.1kg

TFEHE D 16m/s, A% 1 0S- 46 (2.5kg), OS - 91(4.5kg)




2-1 F8 AYE

Component A A 7N
46 OS LA 0S <zl 1
91 OS OS <zl 1
Mount Productl,?2 64X26x102.5 2
Fuel Tank 62><45X99 2
Frame 60><380><800 1
Wing 243%680 2
Horizontal 6>x154%560 1
Vertical 6x116><200 2
Tail Boom d:20 L:550 2
Nose Landing Gear d:2 L:140 1
Main Landing Gear 3xX20x180 2
Jh ] %) Koushé co.nc.ept 32 VR 9

Tail Mission set
HS-55 Hitec HS-55 2
HS-81 Hitec HS-81MG 2
HS-225 Hitec HS-225MG 1
HS-525bb Hitec HS-525BB 2
HS-700 Hitec HS-700 1
380 motor Cokam 380 motor 4
Battely Sanyo Ni-CD 1.2V 1400mh 5cell 1
Speed control | er SJ  propo Skyline30 2
T417] X-3810 417 1
Mega 8535 3
Z5 3k AlA SRF0O4 4
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O Wing(F9])

GOl == DAE 21
S (RF) ~mmmmmm 0.33 m
By (Z2) === mmmmmm e 1.36 m
A (FEAMEY]) —————mmm 5.6
CHFRAE) ~—=mmmmmmmmmmmmmmmmmmm 0.243 m
N (Ho]HH]) ——————mm o 1.778
wing incidence angle (BY7Z}) ———————-—————————--——- 0°

twist angle M &€ ) 0°

A (sweep angle) ——————————————————————————————- 8.47°
dihedral (4HH2}) ————————————— 3°

wing position ——————-——-——-—-——-——————————————————— low
aileron =~ —--———-——————————————————————— - AA 129 20%

O Horizontal tail

Airfoil ===== === mmm oo ekl
Strr (B A]) === o m 0.0930 m
T 0.560 m
Corr (B FLE) - ——mmm oo oo 0.154 m
A (B H]) oo 1.852
Ay (FFRAZH]) —m oo mm oo 3.675

Alrfoil ==—=—= 39

Syr (AA]) —==mmmmmm oo 0.0524 m
byp (Z2) ————m o 0.2 m
O R B 0.116 m
A (B[O H]) == mmmm oo oo oo oo 0.7

Ayr PFRAZH]) == oo oo
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Specifications
Beam Pattern see graph
Voltage ov
Current 30mA Typ. 50mA Max
Frequency 40KHz
Maximum Range 3 m
Minimum Range 3 cm
Sensitivity Detect a 3cm diameter stick at >2 m
Input Trigger 10uS Min. TTL level pulse
Echo Pulse [Positive TTL level signal, width proportional to range.
Weight 0.4 oz.




Size 1.75" w x 0.625" h x 0.5" d

Specifications subject to change without notice
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50cm | O ol | 51 0 0

50cm | 5 | 54 | 47 7 6.449
50cm | 10 | 56 | 44 12 12.84
50cm | 15 | 59 | 41 18 19.15
AAA A= AA 1AA 27 gl ZFolA gl &fo] ALt gk
100cm | O | 99 | 100 1 0

100cm | 5 | 103 | 97 6 6.449
100cm | 10 | 106 | 94 10 12.84
100cm | 15 | 109 | 91 18 19.15
AAA Y = A 1AM 27 2] ZFo] A ] &fo] ALt gk
150cm | O | 150 | 151 1 0

150cm | 5 | 154 | 148 6 6.449
150cm | 10 | 156 | 144 12 12.84
150cm | 15 | 160 | 141 19 19.15
AA AR A 144 24 2] ZFel A 2ko] ALt 7
200cm | O | 199 | 200 1 0

200cm | 5 | 204 | 197 7 6.449
200cm | 10 | 206 | 194 12 12.84
200cm | 15 | 209 | 190 19 19.15
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FEH 5E RPMFH
0 0 0
20% (300 10g
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60% 2400 30g
80% 5300 130g
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2 3

TEH] BB RPMAF2
0 0 0Og
20% 290 12g

40% 1190 32g
60% 2540 382g
80% 5400 135¢
100% 8700 204g
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TrEIR] (2 RPMFH

20% 287 16g
40% 1130 38g
60% 2450 90g
80% 5390 140g
100% 8740 198¢
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4.7 AAQAQ A|o] system

R/Confroller
Ultra Mega Mega Ulira
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Ultra Ultra
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Roll Thrust  Yaw Tilting Pitch

DCM- DC motor

SER - servo motor
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