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SPECI FI CATI ON  PGCSI Tl VE- PRESSURE FLOATI NG TYPE
"AlRPLANE TECHNI CAL FI ELD [0001] 5 The present
invention relates to an aircraft, and particularly to
a positive-pressure flying aircraft that flies by
relative air streamor positive pressure to an
aircraft body. BACKGROUND OF THE | NVENTI ON [0002] 10
In an aircraft, owing to difference in velocity of air
stream flow ng on t hePRpHTICAUONwer surfaces of a

neqgative pressure enerated on th per
PASITAE PRESSURE BLOATINGsXPEARRLANEE of
of t V\Anglncreases air streamis likely to
Tﬁaé'é&jéﬁ‘leﬁ'g edge of the wing, so that the
O®i‘£raft goes |nto a stall or is not 15 stabilized to
[ [0003] JP2004- 106784A di scl oses a kite-type

v TbopfedEyRefion BB NP RmAR kIl R RaKISuEy to
a Bbsfhi® guwen WL aROfhat N B BRI SRoam or
pogiife r "P@@g?é'toaaheé@r%gt depice I ets out a gas

ownwar d ong the wi ng on the upper

Bpgcgkb?@@uwdb?: FHENRVERTIHN 0 generate propel ling

rce or lift. Lift is not generated by pushing air
m@(gdp 25 [0005] Furthernore, in |ow speed flight
| andi ng or takeoff, it is
In an aircraft, owing to difference in velocity of air stream

flowing on the upper and lower surfaces of a wing, negative pressure
generated on the upper surface raises the aircraft body. As an angle
of attack of the wing increases, air stream is likely to leave the leading
edge of the wing, so that the aircraft goes into a stall or is not
stabilized to crash.
[0003]

JP2004-106784A discloses a kite-type aircraft pushed by air
stream or positive pressure to fly.
[0004]"

In the kite-type aircraft, the angle of attack of the aircraft body
is nearly 60 degrees at low speed or in landing which is similar to a
kite. However, a jetting device jets out a gas obliquely downward
along the wing on the upper surface of the aircraft body to generate

propelling force or lift. Lift is not generated by pushing air stream.

[0005]

+

Furthermore, in low speed flight and landing or takeoff, it is

necessary to increase the angle of attack of the aircraft body
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necessary to increase the angle of attack of the
aircraft body -1 remarkably. Thus, it is very
difficult for the aircraft to run on the ground while
such a large angle of the attack is kept. DI SCLOSURE
OF THE INVENTION [0006] 5 It is an object of the
invention to provide a positive-pressure flying
aircraft in which relative air stream pushes an

rewe{rﬁragfli. bagysf oft isf MeirPadiftiBaItafdic tRé taivErdth tof Fihnen the

_ arge angle of attack at low speed and in
gro@fdi wailer stakepidrgd 8RGTE of teTaRatRvSKept. f ound that

an aircraft body was pushed by a thrusting device

DISChOSWRE 0F P EBINVENTHEON ody was supported by a
conponent force of a reaction fromair stream the

[pe0B¢raft rising and flying by a conponent force of a
propelling force of the thrusting device while its
post Uir &s ian lodpectinf dpel mwantién [to0pBYvitlecaahosikive-pressure
problemw || be solved by the present invention
flybeg caircfaFoOR]wiiith reladisiet airesiyeass pushasyangalcraftdrady for
conprising: 20 a wing conprising an arcuate |eadin
flydage thadabrcrafiestablyt flxing myitedaelargs angle r%fpab@q?rgat low
formed at at |east 1/2 of width of the wng fromthe
spesstipngd Bdlgndipgt Petakedifi ng edge on a I ower surface
of _the wing; an elevator and a rudder at the rear end
[08P7{he wing; and

The inventor found that an aircraft body was pushed by a
thrusting device such that the weight of the body was supported by a
component force of a reaction from air stream, the aircraft rising and
flying by a component force of a propelling force of the thrusting
device while its posture is kept at optimum.

[0008]

The above problem will be solved by the present invention
below.
[0009]

(1) A positive-pressure flying aircraft comprising:

a wing comprising an arcuate leading edge and a tapered
trailing edge, an air trap being formed at at least 1/2 of width of the
wing from the leading edge to the trailing edge on a lower surface of
the wing;

an elevator and a rudder at the rear end of the wing; and

a thrusting device on the wing.

[0010]

(2) The aircraft of (1) wherein the air trap comprises a
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25 a thrusting device on the wing. [0010] (2) The
aircraft of (1) wherein the air trap conprises a -2
restricting portion projecting inward in the mddle
between front and rear ends such that a traverse
sectional area of the restriction portion is smaller
than those at the front and rear ends. [0011] 5 (3)
The aircraft of (2) wherein the restricting portion

reSPr”@trl hgeﬁortrkﬁ{mgrﬁ?éctﬁ@étlhh@rdnm B9 trhifd lenbwhw€bntftent and

r surface gradually projecting from

reb'i“%rfd@ﬁhcﬁﬁ%att% tiar s 8 et PsMoh 104 sk o [t e relstriction portion
projecting fromthe nmddle to the rear end vertically.

is[9R4Rer tAAn (thbsEhat e draxitt and redr end€.3) wherein the
restricting portion conprises right and |eft

[oodg{ricting portions gradually projecting from the
front end to the nmddle and gradually not projecting
f r om(8h & hemaitdrafttaf (Hewheaeirethe reatrésténg ¢lortignocagiprises
15 (5) The aircraft of any one of (1) to (4) vvhereln
verhicak ressrictingh ¢ o rki@yi mmNﬂﬁmlakH@sst thafh aflowgs surface
wing is 2/10 to 3/10 of chord | engt t he
grpd@lml]y pwjectiagairpst e fﬂ?m(%')‘d\mghél W'@%l@ ﬁﬁg Gf%fﬁua”y not

thlckness portion 20 .is |ocated at tion of 3110
progeeting feem the EHSId&ielt@ﬁ&ﬂquqro?rﬂa q%@i Fng edge of

[oofi‘i]w' ng. [0015]

(4) The aircraft of (2) or (3) wherein the restricting portion
comprises right and left restricting portions gradually projecting from
the front end to the middle and gradually not projecting from the
middle to the rear end transversely.

[0013]

(5) The aircraft of any one of (1) to (4) wherein thickness of the
maximum thickness portion of the wing is 2/10 to 3/10 of chord length
of the wing.

[0014]

(6) The aircraft of (5) wherein the maximum thickness portion
is located at a position of 3/10 to 4/10 of the chord length from the
leading edge of the wing.

[0015]

(7) The aircraft of any one of (1) to (6) wherein a diameter of an
arc at the front end of the arcuate leading edge of the wing is less
than the maximum thickness of the wing and 1/2 of the maximum
thickness.

[0016]



10

15

20

25

(7) The aircraft of any one of (1) to (6) wherein a
di aneter of an arc at the front end of the arcuate

| eadi ng edge of the wing is less 25 than the naxi num
t hi ckness of the wing and 1/2 of the maxi num

t hi ckness. [0016] -3 (8) The aircraft of any one of
(1) to (7) wherein a right body and a left body are
di sposed at each side of the wing along the w dth of

t he {Wé‘ggeltégifr?i‘ég%gﬁta YRS e i WiRe PSiGES rightebody and

right _ i es ” having hem spherical or
a RAf bbal! areN@iEpudery heehchrside ehte mﬁ%%lénguhéan&ithfof the
y

a groove of the air trap being forned
wiﬂg\/\fb’\@rrdjéﬂtoﬂQWHW@rcDWdrhO@isieOédbbe, whegrigh®Ging [€ff) bodies
The aircraft of (8) wherein the right and |left bodies
hatieg hemepherida tdr pemtiagiyacherhisphenieald froatreads, side
ends, a horizontal 10 stabilizer being integrally
surfacd edot 0 a hegraeave endf ttie elaivat bapbeibgjngdi Spoved by
at the rear end of the horizontal stabilizer. [0018]
davidyaTdherajectingtpofticns obdeeoringl) to (7) wherein the
Wi n conprises a mddle body in the mddle of the
[0Gildl h, the right body and 15 the left body thicker

51 de (B e Siraa't vbd)) HAeEB Bi | NGNHARHAPY Dojles are
romnid S B iR eb g Sl A he A} G BRprizontal
stggg{;\%i %qei%pgfg\ttgg(fa ﬁil g{ﬁg)a%e(?ggﬁg%orrerg rngnd,sitrqgselgtla?or being
disposed at the rear end of the horizontal stabilizer.

[0018]

(10) The aircraft of any one of (1) to (7) wherein the wing
comprises a middle body in the middle of the width, the right body and
the left body thicker than the wing being disposed longitudinally on
each side of the middle body and projecting downward, the middie
body having a hemispherical front end, the right and left bodies
having a hemispherical front end, sides of the aircraft body forming
sides of a groove of the air trap.

[0019]

(11) The aircraft of (10) wherein the middle body, the right body
and the left body are tapered rearward, the horizontal stabilizer being
integrally mounted to the rear ends of the right and left bodies, the
elevator being disposed at the rear end of the horizontal stabilizer.
[0020]

(12) The aircraft of any one of (7) to (11) wherein the right and

left bodies comprises a float for flying the aircraft body on the water.
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(11) The aircraft of (10) wherein the m ddl e body, the

right body and the left body are tapered rearward,

the horizontal stabilizer being integrally nmounted to

the rear ends of the right and left bodies, the

el evator bei ng disposed at the rear end of the

hori zontal stabilizer. 25 [0020] (12) The aircraft of

any one of (7) to (11) wherein the right and |eft
[Oggqges conprises a float for flying the aircraft body

on the water. -4 [00211 (13) The aircraft of any one

of (})3}0Thd) aitpaRi Bf td1y Wi ofeX1 ends (T pivehérsinnethé ywi
of tﬁe Z\ircra?t body, tem:y uppergsﬁr)?ace(bgi ng equal wing

2bAAS [difyitd dlinlly of P2 kifckaft Bodypither appeofsarfacenbei
eof (1) ({1?'( 7)l vvhey?gi n the‘vvi ng inglaudes Fth)e n?dd?g oI

edipslyaldingpaisedvideh t he niddie of the width of the
aircraft body, the m ddl e body having part or all of

[ob22isphere. [0023] 10 (15) The aircraft of any one of
(10), (12) and (14) wherein the mddle body conprises
a | oéd) sThéaakrceatit ohuany ane hofa (bpttook?) wheeria Hie wing
~the groove of the air in front of the w ng. [0024]
inchejesTbeamiddle bosty digpesrd dn ih®) migdie of {mrwﬂﬁh of the
the maxi mum 15 thickness of the right a | ef.t bodies
airerag! bodyo tbe 10idd et Rady draNingdRarttieal Qe RizPREr:
bodies. [0025] (17) The aircraft of any one of (1) to
0028)] wherein the el evator

(15) The aircraft of any one of (10), (12) and (14) wherein the
middle body comprises a lower surface continuous with a bottom
surface of the groove of the air in front of the wing.

[0024]

(16) The aircraft of any one of (8) to (12) wherein the maximum
thickness of the right and left bodies is 2/10 to 3/10 of the length of
the right and left bodies.

[0025]

(17) The aircraft of any one of (1) to (16) wherein the elevator
is mounted at the back of the wing.
[0026]

(18) The aircraft of (17) wherein the elevator is mounted to the
rear end of the horizontal stabilizer with hinge, the upper surface of
the elevator being linear, the lower surface of the elevator being
curved or triangular.

[0027]
(19) The aircraft of any one of (1) to (18) wherein a wheel for

running on the ground is disposed on the lower surface of the wing.
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is mounted at the back of the wing. 20 [0026] (18) The
aircraft of (17) wherein the elevator is nounted to
the rear end of the horizontal stabilizer wth hinge,
the upper surface of the elevator being |inear, the
| ower surface of the el evator being curved or
triangular. 25 [0027] (19) The aircraft of any one of
(1) to (18) wherein a wheel for running on the ground
is disposed on the | ower surface of the wing. -5
BRI EF DECRI PTI ON FO THE DRAWNGS 5 [0028] [Figl] A
top plan view of Enbodinent 1 of a positive-pressure
flying aircraft according to the present invention.
[Fig. 2] A bottomplan viewthereof. [Fig. 3] A
vertical sectional view taken along the line IIf-I1l
BRIEFIDECRIPIOANIRO PHEADRAWINGSal sectional view of
the | eading edge of a wing. [Fig. 5] A schematical
[0628]i onal view of another |eading edge. [Fig. 6] A
front elevational viewthereof. [Fig. 7] Atop plan
[Fig HwActo pEptaniviewt o2 Eshbadposinti v ef g eositivetpigsiyre flying
aircraft according to the present invention. 15 [Fig.
aigjraft Bocouhing tonthe weseatdaventipng. 9] A verti cal
sectional view taken along the line IX-1Xin Fig. 5.
[Figsi 3] Atwgttant pbn viewiiereRs! vi ew t hereof . BEST MODE

FOR CARRYI NG OQUT THE | NVENTI ON 0
[Fig. 3] A vertical sectional \’/\,\éw taken Jlo%gl]he line III-1Il in Fig. 1

[Fig. 4] A schematical sectional view of the leading edge of a wing.
[Fig. 5] A schematical sectional view of another leading edge.

[Fig. 6] A front elevational view thereof.

[Fig. 7] A top plan view of Embodiment 2 of a positive-pressure flying
aircraft according to the present invention.

[Fig. 8] A bottom plan view thereof.

[Fig. 9] A vertical sectional view taken along the line IX-IX in Fig. 5.
[Figv. 10] A front elevational view thereof.

BEST MODE FOR CARRYING OUT THE INVENTION

[0029]

Embodiments of the invention will be described with respect to
the drawings.
EMBODIMENT 1
[0030]

In Figs. 1 and 2, a positive-pressure-flying aircraft 10 in
Embodiment 1 comprises a wing 12; a right-side body 30A; a left-side
body 30B; a middle body 40; an elevator 50; a rudder 52; a propeller
54 at the rear end of the middle body 40; and a horizontal stabilizer 56

-6-
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20 Enbodi nents of the invention will be described wth
respect to the drawi ngs. EMBCODI MENT 1 [0030] In
Figs. 1 and 2, a positive-pressure-flying aircraft 10
in 25 Enbodinment 1 conprises a wing 12; a right-side
body 30A; a left-side body 30B; a mddle body 40; an
el evator 50; a rudder 52; a propeller 54 at the rear
end of the mddle body 40; and a horizontal stabilizer

thggex‘ténaﬁq{oﬁ%ﬁ@lﬁ/.hmi zontal ly. [0031] An el evator
is nounted to tHe rear end of the horizontal

[oggq@!lizer 56. In Fig. 3, the wing 12 has a rounded
| eadi ng edge 22 5 and an acute trailing edge 26. The

maxi Mndlvakee s pormoant@d ic theomsdreanat of/th@ horizontal

3/10 of the chord length. [0032] The thickness of the
steabdizam56hi dhnERp Pothé avingl12fhasve wougded2leiasliggi@dge 22

to 4/10, preferably 35/100, of the cord Iength. 10
afd@d3hcitetdiilingtedgef2éan dhe wmaximen dhitknessigertion 21 is

is defined as 1/3 of the thickness of the maxi mum
lothted ad < 10ota B6H0 2f . theoehexhhgnath. t he | eadi ng edge

22A has a dianmeter that is equal to the nmaxi mum
[00B2dkness Din Fig. 4, or D)3. In Fig. 5 between a

circle of the 15 dianeter D and_ a circle o[. t

di andthg thicknesscet Hie MAXInWB-iiclinaRRPar lpglhgﬂ &fdfe wing
1?:)1?3 t%'ngﬁggﬂing ;grt grrglgb(r%??oﬁngf %r?e R I%fngeclﬂ. outline
[0033]

The diameter of an arc of the leading edge 22 is defined as 1/3
of the thickness of the maximum thickness portion 21. For example,
the leading edge 22A has a diameter that is equal to the maximum
thickness D in Fig. 4, or D/3. In Fig. 5, between a circle of the
diameter D and a circle of the diameter D/3, a circle of a mean
diameter is placed to contact the other circles and is part of an outline
of the leading edge 22A.

[0034]

If the maximum thickness is less than 3/10 of the chord length,
the wing 12 will be too thin and air stream will be likely to leave the
wing 12. If it is over 4/10, air resistance will get too large. The
diameter of the arc of the leading edge 22 is larger than the maximum
thickness, the wing 12 will get uneven. |If it is smaller than 1/3, air
stream will likely go away as described later. The maximum
thickness portion 21 was determined in position by experiments to
keep the most stable flight.

[0035]



10

15

20

25

[0034] If the maxi numthickness is I ess than 3/10 of
the chord length, 20 the wing 12 wll be too thin and
air streemw !l be likely to leave the wng 12. If it
is over 4/10, air resistance will get too |arge. The
di anmeter of the arc of the | eading edge 22 is |arger
than the maxi num thickness, the wing 12 will get
uneven. If it is smaller than 1/3, air streamw||

i kel IR gRIGY0 P 8 ahidbRb |6t HodyTBOBTEIE MyATted to the

t hi ckness™portion 21 was determ ned in position by

F | tRRNtISInt WinkeER fdxpBrplelyt Axtendll lodtitudin@By] and are
eT e right b|cr)‘dy|3 A and the Ief? body Soggiyz;re conngct ed

for@eldhikeeadse®iicirbrR iia orosg dectiespedhedendirexterige 31A
longitudinally and are fornmed like a semicircle in a

arid o8¢ tegitinigoadgéh®1 Beadi fyneddeasshamiaptierbeatt thee righd body
edge 31 B are formed as hem sphere at the right body 5

3@0Ananthe left befdy 30Byre3prRatbagipcanddhg, rightibody 304tand the
body 30A and the |left body 30B are tapered rearward

leftr ooy 136 Briade tap gred3sjarmtay d; fropk tlee snitdighe wi ng 12
is about 1/4 of the heights of the right and | eft

[0D8@les 30A, 30B. The lower parts of the right and |eft

n P hicknessoabingaring oF IErebarha/Ao1dne ASigHsof the
rigeh BH 66 Packos TR, 308 | nibESIYToPRE OF the fight and left
badietretil 30Botrsesb dawRigeotont HheWing 12! "n g8, the
lower parts of the wing 12 are a right guide surface 32A and a left
guide surface 32B. A bottom surface 24 is continuously formed
longitudinally on the lower surface of the wing 12 and the middle body
40.

[0037]

The bottom surface 24 and the right and left guide surfaces
32A,32B define an air trap 32 extending from the leading edge to the
trailing edge of the wing 12.

[0038]

In Fig. 2, the right and the left guide surfaces 32A,32B have
right and left restricting portions 33B,33B respectively. In Figs. 3
and 6, the bottom surface 24 of the wing 12 has a vertical restricting
portion 33B projecting downward. The right and left restricting
portions 33A,33A and the vertical restricting portion 33B constitute a
restricting portion 33.

[0039]

By the structure, air that flows in from the front end of the air
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The bottom surface 24 and the right and | eft guide
surfaces 32A 32B define an air trap 32 extending from
the | eading edge to the trailing edge of the wing 12.
[0038] 20 In Fig. 2, the right and the |eft guide
surfaces 32A, 32B have right and left restricting
portions 33B, 33B respectively. In Figs. 3 and 6, the
bottom surface 24 of the wing 12 has a verti cal

trér;?zg?i g%ij??sé Bﬁ%tdi WY 33 Preytpictingd sommumr d3 B?@{ehcting at

restricting portions 33A 33A and e

mY&Irh LRt [P Fight §GiROSUrRILe3 3D A0 iléfit guRle Jurface 32B
restricting portion 33. [0039] By the structure, air

ard'@e Hatrem suffaed® 2haarid siwsoditabarwardir -8 trap
32 is restricted by the restricting portion 33

[op4gQjecting at nmaxinum at the right guide surface 32A,
the left guide surface 32B and the bottom surface 24
and flhevsmaoddler daodwar 40 h@34@ hemi$ehetiddl eemddg24@nd an
has a hem spherical end 42 and an elliptical cross
ellipticabreressh seleiora strals dhaéca i onsls sesdiagraldaseaygradually
becomes snaller rearward fromthe mddl e of the
béaomyek. sthatet reamwarddinomethie spiddie ofi e lenaldy 40
projects forward fromthe 10 front ends of the w ng
[0041]and the right and | eft bodies 30A 30B. The

projecting |l ower surface 4 rojects doy f h
W ng THe St andcahiiepissls HEAAD Rrel SRdoBBRLrom the

i 4 |
front 5858 A wine B fakd HRe3fgnt 40918t bodies 30A,30B. The

projecting lower surface 41 projects downward from the wing 12 and is
continuously formed with the bottom surface 24 of the air trap 32.
[0042]

The rear end 26 of the wing 12 faces the front end of a
horizontal stabilizer 56 at the same height about a gap 58.
[0043]

The propeller 54 is provided at the rear end of the middle body
40 in the gap 58 in front of the horizontal stabilizer 56. The rudder
52 is placed in the middle of the width of the horizontal stabilizer 56
vertically at the back of the middle body 40. The elevator 30 is
hinged to the rear end of the horizontal stabilizer 56. The elevator
50 is linear along the upper surface and is curved or triangular. The
length of the elevator 50 along the width of the aircraft is almost equal
to the width of the rear end of the air trap 32. The horizontal
stabilizer 56 projects from the right body 30A and the left body 30B
along the width of the aircraft.

[0044]
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The rear end 26 of the wing 12 faces the front end of
a 15 horizontal stabilizer 56 at the sane hei ght
about a gap 58. [0043] The propeller 54 is provided at
the rear end of the mddle body 40 in the gap 58 in
front of the horizontal stabilizer 56. The rudder 52
is placed in the mddle of the width of the horizontal
stabilizer 56 20 vertically at the back of the mddle

body 4@ ¢ cy%?%@eec‘fa Plofahd horl¥dHiad stabiiixerr s8riseimdedbe to

t he hor|z I1'1zer 56. The elevator 50 is

th%{ B?%ﬁe%%mghe I¥WPRAS smbltmemdthé winigved igrlinear on the
riangul ar length of the elevator 50 al ong the

up‘ﬁé}té‘uﬁﬁcbh@né'd&ﬁ\?& orstiié Modieresiudhcet o THe wingt h20k not
the rear end of the air trap 32. The horizontal 25

linsit@ditol &S shapy oh eRigs 3 mmd hiey HiegbbnivedyoBGAnmavet ha the
| eft body 30B along the width of the aircraft. [0044]

upperiBarfaosss Hetheooppertderfacei pbrithe veingbill2 dercegvex or
is inverse to that of the wing 12. In this

coevtiaae, thiet upplee sunigce0of the iherizontal tsiabiliagieis concave or
surface and convex on the |lower surface. The w ng

canwenot Thenfhoedontak atabiliage 56, hm@eréhaﬂatheaye% end 26 of
convex or concave on the 5 upper surface. If the upper

thguﬂﬂh&@ wekeseflighignestisdabléhvex or concave, the PP

ger surface of the horizontal stabilizer is concave
[OQfl lconvex. The hori zont al stabilizer 56 higher than

e aSebheeSorodalalho i BRI arpie mev
e iy e
plane or a model plane, the propeller may be combined with a motor
electrically driven by a battery.

[0046]

If necessary, in such a positive-pressure flying aircraft 10 may
have a wheel 50 running on the ground. The wheel 60 may be
provided on the front lower surfaces of the right and left bodies
30A,30B and on the middle lower surface of the horizontal stabilizer
56. When the positive-pressure flying aircraft 10 is used as a flying
boat, the right body 30A and the left body 30B may be a float.

[0047]

When the positive-pressure flying aircraft 10 is accelerated
forward by the propeller 54 from a rest on the ground or water, air runs
with respect to the aircraft 10 and flows through the air trap 32 under
the wing 12.

[0048]
Air is trapped by the right guide surface 32A and the left guide
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pl ane or a nodel plane, the propeller may be combined
wth a notor electrically driven by a battery. [0046]
15 If necessary, in such a positive-pressure flying
aircraft 10 may have a wheel 50 running on the
ground. The wheel 60 may be provided on the front

| ower surfaces of the right and left bodies 30A 30B
and on the mddle | ower surface of the horizontal

sustty |3Pt7865118t§g' A4hesut 'B%yp‘i’ﬂ' th & iRk TFUIR Bbﬂ:'y[]%to that the

alrcra i's used as a'flying 20 boat, the rig

bo&ﬁdélﬁ %ﬁ:@aeadz&hﬁ 116S LiPadp 39Bar@y et Upoat ThelWGN2 is

positive-pressure flying aircraft 10 is

sUBGEEIRS 86 @redSXivATTAréy fidva @iranalther botto eurtace24.
oh the ground or water, air runs wth respect to the

[oeypgraft 10 and flows through the air trap 32 under
25 the wing 12. [0048] Air is trapped by the right
gui d€ | gingf afetiB Aiaccaft 0 Iwilt bpuidescrided scompesed2pith a
not to flow out beyond the width of the body, so that
Japamedwkitem surface 24 of the air trap 32 are pushed
up. The wing 12 is subjected to a reaction force from
[0860]via the bottom surface 24. [0049] 5 Flying of the
aircraft 10 will be described conpared with a

Japahesth&i dgpap@@@o]kiteh ithe jmheggfﬁppe’ortwgnfirgﬁﬁeiving
SUTHRES R aTUHNeE HOMINEGAD] 1NI08 18t FPRUSHCID @ KItS Stfing for
holding the Japanese kite. By pulling down the kite string with wind
or without wind, the Japanese kite bound by the kite string will float up
by reaction force when air stream impacts the wind-receiving surface
and will rise to a position having a balancing angle of attack. The
rising force is a component force along the wind-receiving surface of
the reaction force unless the kite string extends. If the kite string
extends, the rising force will be a resultant force of the above
component force and a component force perpendicular to the
wind-receiving surface.

[0051]

In this embodiment of the present invention, it will be
considered that the aircraft is accelerated with the wing 12 by the
propeller 54 to push air whereby the two component forces are
obtained as reaction force.

[0052]
While air is pushed with the wing 12 by the propeller 54, the

elevator 50 is tilted downward. Flying force on the wing 12 is

restricted and the aircraft 10 flies slightly above the ground.

-11 -
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10 hol di ng the Japanese kite. By pulling down the kite
string wwth wind or without wi nd, the Japanese kite
bound by the kite string will float up by reaction
force when air streaminpacts the w nd-receiving
surface and will rise to a position having a
bal anci ng angle of attack. The rising force is a
conmponent force along the wi nd-receiving surface of 15
[O?Eg]reaction_force unl ess the kite string extends. If
e kite string extends, the rising force will be a

resulyRRtinbpE &€ Of ﬂé\ﬁeﬂ%‘f\tﬁe FEEIRANS 4 FrigRe eriator 50 is
conmponent force perpendicular to the w nd-receiving

tileed fupsfard, Oﬂ’éﬂfroﬂﬂ ofnthidhiasreeattory maiged§ theropestioh with
invention, it will be considered that the aircraft is

m@%eﬁmtp&mNé\t olf thieepréopglidR 5y theeairprafick| @ccélérated and
push air whereby the two conponent forces are

risgy byretae reactionrforoece. [0052] 25 Wiile air is
pushed with the wing 12 by the propeller 54, the

[Oéﬁéi'ator 50 is tilted dowmmward. Flying force on the
wing 12 is restricted and the aircraft 10 flies

sl i gfithiey aatgjeeof hattgeluati the1wingos3) lnﬁrﬂa&eﬁcp@@%d%ﬁably
power of the eller 54 if the el eva
Bt theckionp &R Of Hee Wibar 1 B thenddht S@pa/fé&\s??ai'@ﬁopo% 308
arh hengnidtie rapeyi §056861 arcds BraResVSPLBSHR: o 1hus. air
T el R 56 L AN 75 Hhan dos
not go into a stall or does not crash.
[0055]

In the process, air stream is generated from the front end to the
rear end of the air trap 32. Air stream is narrowed by the restricting
portion 33 of the right guide surface 32A, the left guide surface 32B
and the bottom surface 24 and cross-sectional area increases
rearward. By the Coanda Effect, high-viscosity slow air stream is
generated along the bottom surface 24, the right guide surface 32A
and the left guide surface 32B, while high-speed air stream is
generated at a remote position. A large propelling force is obtained
for the wing 12 by the high-speed air stream.

[0056]

When the aircraft 10 flies at low speed with low output of the
propeller 54, a force for pushing air by the air trap 32 is weak. Thus,
the angle of attack of the whole aircraft 10 increases, and a forward

component force of the propelling force by the propeller 54 is small.

[0057]
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But the front ends of the wing 12, the right body 30A,
the left body 30B and the m ddle body 40 are arcuate
or hemi spherical. Thus, air 10 stream does not | eave
the front end of the wing 12. The aircraft does not
go into a stall or does not crash. [0055] In the
process, air streamis generated fromthe front end to
the rear end of the air trap 32. Air streamis

narr : r:as ; i . 3 ‘
it ity 3 Rl daAG4T8 e pusing

aifd e aRbt o0 Fierbases24nanthe ofie SeLhitivk decedases. A
I ncreases rearward. By the Coanda Effect,

cdthpbnehs Gesté Yofstimay propellingdarce ingesasas ddrabodg enabling
bottom surface 24, the right guide surface 32A and

thehgircedft 1Quialélysat higle sp2d.whi | e hi gh-speed air
streamis 20 generated at a renote position. A |arge
[0p58pel | ing force is obtained for the wing 12 by the
hi gh-speed air stream [0056] Wen the aircraft 10
f1ieJhet anglespbadtadl 0fIthe sincpaft 40 vadeshyigwer of the
54, a force for pushing air by the air trap 32 is .
prapsierddido realizestahle dlight.at {fagic speedeOnmgng velocity is
aircraft 10 i ncreases, and_a forward. conponent force
ecpralitactiys Fperatth§OMpeRSEY FR1Rs. JhEnaIrEET ob vl RN
50057] -12 Wth increase in power of the propeller 54,
[095@drce for pushing air in the wing 12 increases and

B S R L RS R
th%it rocf'r?hfet va'l(%gt qu.l yLﬁ{ igiggé}\gr%qgg' b? &88313% pressure on the
surface of the horizontal stabilizer 56 and is opposite to moment for
raising the wing 12 forward, enabling flight posture to be stabilized.
[0060]

The relationship of the body weight, wind-receiving area of the
air trap 32 and output of the propeller 54 is determined by repeated
trial and error, but it will be determined by computer if its theory is
established.

[0061]

The air trap 32 is single in this embodiment, but a plurality of
air traps may be used. The ratio of the air trap 32 to the wing 12 in
width may preferably be at least 1/2. If it is below 1/2, a flying force
of the plane body is not enough and it is necessary to increase the
power of the propeller 54. The upper limit is a value to which the
widths of the right and left guide surfaces 32A,32B deducted from the
whole width is equal. The depth of the air trap 32 is determined by

trial and error such that the plane body does not slide laterally.
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The angle of attack of the aircraft 10 varies by power
of the propeller 54 to realize stable flight. If air
speed or wind velocity is equal to the forward
conponent force, the aircraft 10 will hover. [0059]
10 The cross section of the horizontal stabilizer 56
is inverse to that of the wing 12. Lift is generated
by negative pressure on the surface of the horizontal

E hiENT 26 and is opposite to noment for raising
@m ng 1252f60rward, enabling flight posture to be

[OQBQZi lized. [0060] 15 The rel ationship of the body
wel ght, wi nd-receiving area of the air trap 32 and

out put pefsitive-preepelreeflying asrctafte? 0l imedErhpodaneat 2l of the
trial and error, but it will be determ ned by conputer

prekent snvbation Wwill bestiabtribbddn FR61] to2®.The air trap
32 is single in this enbodinent, but a plurality of

[08BB]traps may be used. The ratio of the air trap 32 to
the wing 12 in wdth may pref e.rabI%/ be at |east 1/2.

I f ifThes pesitivedprissairel lymyg faireraft of0 tinea pvhnte-voag-type
is not enough and it is necessary to increase the ) .
aipowét vaichn&asr epavingr 794eqnad tgppee righttand left, hqdes in
to which the 25 widths of the righ nd | eft _gui .
Embodigent3b j0 sesghbdudh @i ﬁrfo"rfﬁp%éév %sgmoaﬂwﬁﬁs of right
equal . .The d f the air tra i s, detern ne .
and Jait sing e for s TR L TIOh ATpl 16T Al SHEERL RS 3R 73B is

slide |ater V.. nl3 ENMBQDLMVENT 2 .[ Q062],A. .
eqiali tq the M@élﬂfe“?? WIRG &f criné ajb W4 s dafines by the
rié)rf\t %‘8 left guide surfaces 73A, 73B and a bottom surface 72A.
[0064]

In the middle of the wing 74, a middle body 40 similar to that of
Embodiment 1 is provided. The front end of the middle body 40 is
positioned in front of the front end of the wing 74, and concaves 76
are formed in Figs. 7 and 8. With the concaves 76, hemispherical
leading edges 31A,31B having vertical cross sections identical with
those of the right and left bodies 30A,30B in Embodiment 1 are
formed.

[0065]

With respect to other structure, the same numerals are allotted
to the same elements in Embodiment 1 and its description is omitted.
[0066]

In the whole wing positive-pressure flying aircraft, the area of
the air trap 72 is larger than that of the whole aircraft body thereby
providing a large flying force. The ends 31A,31B and a

hemispherical end 42 of the middle body 40 assures attachment of air
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present invention will be described in Figs. 7 to 10.
5 [0063] The positive-pressure flying aircraft 70 is a
whol e-wi ng-type aircraft which has a wing 74 equal to
the right and left bodies in Enbodinent 1 in height.
In an air trap 72, the sumof widths of right and
| eft side walls 73 formng right and | eft guide
surfaces 73A, 73B is 10 equal to the width of the w ng
T [ i#d 8li ' Rirdragt. right and left
Stgﬁ?@eﬁ?u'?ygc%gﬁg%%%%gl angﬂgﬁi%ottom surface 72A.
[0b8%§4] In the mddle of the wng 74, a mddle body 40
simlar to that of Enbodinment 1 is provided. The
f rontTrRNdyRbId heirg deirerdfodacddrding 16 thesipresead invention
front of the front end of the wing 74, and concaves 76
doe$ rfoir arehys ndegh to Thavel 8. mididla body.coBedvie neddle body
hem spherical | eadi ng edges 31A, 31B havi ng verti cal
carn esatdbaté stabilzaiidrcalf flighh of thesaireraft.he ri ght and
| eft bodies 30A 30B in Enbodinent | are forned. 20
[OD6@45] Wth respect to other structure, the sane
nunerals are allotted to the sane elenments in

Enbodnembotimentsts andser BEaR RS is RAvded betwaristhe rear

In the whaole wing positive-pressure flying airgraft
enghofathen Wing QBdtﬁeh%'i"?omadps"?i"héef-argb? Qﬁangéh‘%l” gpt be

the whole aircraft body thereby providing a |arge
N§G8RSAYf orce. The ends 31A 31B and a hem spherical

%%% 42 of the m ddl e body 40 assures attachnent of air
[Of ]streamthereby stabilizing flight of the aircraft.

A restricting portion 33 comprises right and left restricting
portions 33A and upper and lower restricting portions 33B. Either of
them may be provided. Furthermore, the front end of the middle
portion need not project from the right and left bodies or may project
less than them. The concave 76 therebetween contributes
stabilation of flight.

INDUSTRIAL APPLICABILITY OF THE INVENTION
[0070]
Regardless of posture and velocity of the aircraft body, stable

flight can be achieved.
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[0067] The whole wing aircraft according to the
present invention does not always need to have a

m ddl e body. But the middle body 5 can contribute
stabilization of flight of the aircraft. [0068] In
Enbodi nents 1 and 2, a gap 58 is provided between the
rear end of the wing and a horizontal stabilizer. The
gap 58 will not be necessary. 10 [0069] A restricting

WRPAT I18NCBAIMED isses right and left restricting
portions 33A and upper and |ower restricting portions

33B. Either of them may be provided. Furthernore, the
front end of the middle portion need not project from

1the 1A gbtsitw@dr%fsbubecﬁl;ﬁagoaimmﬂ posnprsird | ess than
them The concave 76 therebetween contributes
st abid avingn cdmbprisihg . ahNBUSTRALle ABRL] GAdhel aMdOa Tagered
I NVENTI ON [ 0070] Regardl ess of posture and vel ocit
trailinghedaier, caamfair oaly beingbfarmed 4tl agteastai/2 of widtK of the
achieved. -15 WHAT IS CLCAIMED IS: 1. A
wings fram dher keading edgenly the traitingcedgeian wglowe nisngface of
conprising an arcuate |eading edge and a tapered 5
therwing,ng edge, an air trap being formed at at | east

1/2 of width of the wng fromthe | eadi ed to t
trai IAMglRIOraNd a 5%¢géaﬂftaeere&f e@&b'}%hﬁg%?ng:oange

a thrusting device on the wing.

2. The aircraft of claim 1 wherein the air trap comprises a
restricting portion projecting inward in the middie between front and
rear ends such that a traverse sectional area of the restriction portion

is smaller than those at the front and rear ends.

3. The aircraft of claim 2 wherein the restricting portion comprises
vertical restricting portion in which the wing has a lower surface
gradually projecting from the front end to the middle and gradually not

projecting from the middle to the rear end vertically.

4. The aircraft of claim 2 or 3 wherein the restricting portion
comprises right and left restricting portions gradually projecting from
the front end to the middle and gradually not projecting from the

middle to the rear end transversely.

5. The aircraft of any one of claims 1 to 4 wherein thickness of the

maximum thickness portion of the wing is 2/10 to 3/10 of chord length
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an el evator and a rudder at the rear end of the w ng;
and a thrusting device on the wing. 10 2. The ’
aircraft of claim1 wherein the air trap conprises a
restricting portion projecting inward in the mddle
between front and rear ends such that a traverse
sectional area of the restriction portion 1is smaller
than those at the front and rear ends. 15 3. The

of fh& Ginkt of claim2 wherein the restricting portion
conprises vertical restricting portion in which the
wing has a lower surface gradually projecting from
the front end to the mddle and gradual ly not

6. pr 0] eRbi Aidcfdfepftdiaim Sldiieetaint the meaimamd thickness Ipprtion
4. The aircraft of claim2 or 3 wherein the
is 'I@é?étfdd?bftrw pwyitienof GdnPricdd10iafhtheraharef tength from the
restricting portions gradually projecting from the
leddingt edge ¢fothenavingddl e and gradual Iy not projecting
fromthe mnmiddle to the rear end transversely. 25 5.
The aircraft of any one of clains 1 to 4 vvherein

t hi ckness of the nmaxi t hi ck
7.i ngThe aireeattcobATS oNe Hlop@TEngiis 6 WBSHRIM A Amgier of

max
ing,S46% ﬂ’f“SfF%svy'f@ isoless

6. The aircraft of cl 5 wh h
ant4 :/arccahébg feont esd of éﬁégd&tiéagdgéa 9,8

10 of the chord.length f th :
thanethg REaxim UThANKHISEs (ofolne ) sh s {2t fagimum
thm%re%lsn a di aneter of

8. The aircraft of any one of claims 1 to 7 wherein a right body
and a left body are disposed at each side of the wing along the width
of the wing to project downward from side edges, the right and left
bodies having hemispherical or partially hemispherical front ends,
side surface of a groove of the air trap being formed by

downward-projecting portions of the wing.

9. The aircraft of claim 8 wherein the right and left bodies are
formed to be thinner gradually toward the rear ends, a horizontal
stabilizer being integrally mounted to the rear end, the elevator being

disposed at the rear end of the horizontal stabilizer.

10. The aircraft of any one of claims 1 to 7 wherein the wing
comprises a middle body in the middle of the width, the right body and
the left body thicker than the wing being disposed longitudinally on

each side of the middle body and projecting downward, the middle
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an arc at the front end of the arcuate |eadi ng edge of
the wing is less than the maxi mumthi ckness of the
wing and 1/2 of the maxi mum 10 thickness. 8. The
aircraft of any one of clains 1 to 7 wherein a right
body and a left body are di sposed at each side of the
wing along the width of the wing to project downward
fromside edges, the right and left 15 bodi es havi ng

boB?"h%Q | §aheffispAktricil! ¥rdmmenahetie alight amd eleds bodies
sfde surTace of a groove of the air trap being forned

hallhg PWRWRIsHHErRd ACtonY died ! sides off thee awangft Bodyhierming
alrcraft of claim8 wherein the right and I eft bodies

side <€ of Wgfesvedftihebairtthapner gradual ly toward the rear
ends, a horizontal stabilizer being integrally
mounted to the rear end, the el evator being disposed
at the rear end of the horizontal stabilizer. 10. The
11ai r cThetaiotraftpf mieirof1 & wkiarein the midgierkody.ithe vphlbody
25 conprises a mddle body in the m ddle of the wjdtt‘k5 ,
andhthe lefhbdshydgradapered rearwasddihe hiarzantah stabilizer being
Wi ng being disposed longitudinally on  each, si of .
inttelgeaHVd@IOelrﬁ@dyt%ﬁhep'iﬁﬁfe@ﬂﬂﬁgoﬁéeiﬂmﬂgH’E aﬂﬁ’e?ﬁiﬂg‘aﬁ’@es' the
-17 body having a hem spherical ,front end, the right.
eleyrtardieingodisposahat fthed axngrgd I?écrtih@aﬁof'k8ﬂllga 'eﬁ{f%'hzer‘
sides of the aircraft body form ng sides of a groove
of the air trap. 5 11. The aircraft of claim10

120 S4B RS Sl Sl A0S LR e e
o 5 RS PO St S0 wter

the rear end of the horizontal stabilizer. 10 12. The
aircraft of any one of clains 7 to 11 wherein the

131 9hgr@anQiccraft of any one of claims 1 to 7 wherein the wing
extends longitudinally of the aircraft body, the upper surface being

equal along the width.

14. The aircraft of any one of claims 1 to 7 wherein the wing
includes the middle body disposed in the middle of the width of the

aircraft body, the middie body having part or all of hemisphere.

15. The aircraft of any one of claims 10, 12 and 14 wherein the
middle body comprises a lower surface continuous with a bottom

surface of the groove of the air in front of the wing.

16. The aircraft of any one of claims 8 to 12 wherein the maximum
thickness of the right and left bodies is 2/10 to 3/10 of the length of
the right and left bodies.
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| eft bodies conprises a float for flying the aircraft

body on the water. 13. The aircraft of any one of

claims 1 to 7 wherein the wing extends |ongitudinally

of the aircraft body, the upper surface being 15

equal along the width. 14. The aircraft of any one of

clains 1 to 7 wherein the wing includes the mddle

body di sposed in the mddle of the width of the

aircraft body, the m ddle body having part or all of

hem sphere. 20 15. The aircraft of any one of clains .
1710, FReauificrft Wi} Bnkhsf claiitidl © tbokd/ wharein ke elevator is

| ower surface continuous with a bottom surface of the
méliP@Eeadthé ack ofithefwiong. of the wing. 25 16. The

aircraft of any one of clains 8 to 12 wherein the

maxi mum thickness of the right and left bodies is

2/10 to 3/10 of the Iength of the right and | eft
18bodi The ait8rdft of tlaimi 1 ¢veherein the elgiater isimpygtaditg the

16 wherein the elevator is nounted at the back of the
reai eqd 6f 18e Wheizeintat stabibizeg| With hingmetha Nppgs surface of

el evator is nounted to the rear epnd of the ho izqnta% .
thet alsivateerbeind linerye, thehdowsie sUg &f fpe elgyator being

el evator being linear, the | ower surface of the
cugved Aol iagWar- curved or triangular. 10 19. The

aircraft of any one of clains 1 to 18 wherein a whee

for running on the ground is disposed on the | ower

19§urfq.%% g?rctrlé]ﬁ 84’ re‘x%‘y oh%gof claims 1 to 18 wherein a wheel for

running on the ground is disposed on the lower surface of the wing.
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