2 7 SEP 2007 BACKGROUND The present disclosure concerns an inproved
hel i copter. The disclosure concerns a helicopter generally. In particular,

but not exclusively, it is related to a toy helicopter and |n’&’\)/KR$EP Zﬁbfo
a renote- controlled nodel helicopter or a toy helicopter.

known that a helicopter is a conplex machine which is unstable and as a
pesult difficult to control, so that nmuch experience is required to safely
Coper at e HACKERPYEBpt ers wi t hout mishaps. 10 Typically, a helicopter

ncl udes a body, a main rotor and a tail rotor
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oappl i cat igumiaryt abi |1 zi ng rods and wei ghts at the tips of the propeller
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The main rotor provides an upward force to keep the helicopter in the
air, as well as a lateral or forward or backward force to steer the helicopter in
required directions. This can be by making the angle of incidence of the
propeller blades of the main rotor vary cyclically at every revolution of the main

15 rotor.

The main rotor has a natural tendency to deviate from its position,
which may lead to uncontrolled movements and to a crash of the helicopter if

the pilot loses control over the steering of the helicopter.

Solutions to slow down the effect have already been provided up to
20 now, including the application of stabilizing rods and weights at the tips of the

propeller blades.

All these solutions make use of the known phenomenon of gyroscopic
precession caused by the Coreolis force and the centrifugal forces to obtain the

desired effect.

25 The tail rotor is not at all insensitive to this phenomenon, since it has
to prevent the body to turn round the drive shaft of the rotor as a result of the

resistance torque of the rotor on the body.

To this end, the tail rotor is erected such that it develops a lateral

thrust which has to counteract the above-mentioned resistance torque of the



rotor and the helicopter is provided with neans which have to epﬁg ggw
pilot to control the lateral thrust so- as to determne the f on

round the vertical axis. Since the tail of the helicopter tends to turn
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Q osrtion or maneuver, for exanple, hovering
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ive training and nuch experience

r na full size operational real helicopter as 25 well
aqﬁo 'H%’?%&E‘t%érm a renote-controll ed nodel helicopter. The present
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di sadvant ages b cheap solution to aut abl lize
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possi bly red uces the need for |ong-standi ng experience of the pllot 327
SEP 2007 méans of the tail rotor;

the system such as a gyroscope or the like to compensate for small

15 undesired variations in the resistance torque of the main rotor; and

contro! of the helicopter which controls the rotational speed of the main

rotor and of the tail rotor.

When these elements are essentially in balance, the pilot should be

able to steer the helicopter as desired.

20 This does not mean, however, that the helicopter can fly by itself and
can thus maintain a certain flight position or maneuver, for example, hovering

or making slow movements without the intervention of a pilot.

Moreover, flying a helicopter usually requires intensive training and
much experience of the pilot, for both a full size operational real helicopter as

25 well as a toy helicopter or a remote-controlled model helicopter.

The present disclosure aims to minimize one or several of the above-
mentioned and other disadvantages by providing a simple and cheap solution
to auto stabilize the helicopter, such that operating the helicopter becomes

simpler and possibly reduces the need for long-standing experience of the pilot.



The helicopter should neet the followi ng requirements to a greater_or | esser
degree: (a) it can return to a stable hovering position, in casg SﬁP amm
unwant ed disturbance of the flight conditions. Such disturbance may occur
inthe formof 5 a gust of wind, turbulences, a nechanical |oad change of
the body or the rotors, a change of Eosition of the body as a result of an
tadjustnent to te cyclic variation of*the pitch or angle of incidence of the
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shaft directed transversally.to the r el9fivdiremaiin rotor, an
auxi | i é@ySh@ﬁ@ﬂddP?Weﬁnyeqtr?étt?%b%‘fcogﬁ%%hogﬁié nai n@r otor 25 and provided
with vanes fromthe rotor shaft for rotation in the sense of rotation of

the main rotor , Lhgidvid hifestyaspetosf theiimgemioanthede isP@VElgdd MRS at i onshi p
on an oscillatory shaft and the sw nging nption hei rel at: Yrivépwar dl 'y
and downweandirisiraa tody Wﬂtf‘a@li@‘l?iaam?"‘s'i?é‘frt%ﬂﬁ) ?Eﬁ%gﬁgivﬁlgpr{f/sl shaft is
provided essentially tran he rRingdd; shafi trotef wihieh isedrivendtyor, t he
mai n rotorbyﬁEPthgjaZ’y%g%ﬁ%%ﬁaggs;auxﬂi ary rotor bei ng{ connected to each
other by a, gpchianidiad shafogirestedhransversally to the rotor shaft of the main rotor,
15 an auxiliary rotor driven by the rotor shaft of the main rotor and provided with

vanes from the rotor shaft for rotation in the sense of rotation of the main rotor,

the auxiliary rotor being mounted such that the longitudinal axis of one of the

propeller blades of the main rotor is located at an acute angle relative to the

longitudinal axis of one of the vanes of the auxiliary rotor.

20 According to a second aspect of the invention, there is provided a
helicopter comprising a body with a tail: a main rotor with propeller blades
which is driven by a rotor shaft on which the blades are mounted; a tail rotor
which is driven by a second rotor shaft directed transversally to the rotor shaft
of the main rotor, an auxiliary rotor driven by the rotor shaft of the main rotor

25 and provided with vanes from the rotor shaft for rotation in the sense of rotation
of the main rotor, the auxiliary rotor being mounted in a swinging relationship
on an oscillatory shaft and the swinging motion being relatively upwardly and
downwardly about the auxiliary shaft, and which auxiliary shaft is provided

essentially transverse to the rotor shaft of the main rotor, the main rotor and the



that the swinging notion of the auxiliary rotor controls the angle of
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which is driven by a rotor shaft and which is mounted on the rotor shaft, such
15 that the angle between the plane of rotation of the main rotor and the rotor shaft
may vary, a tail rotor which is driven by a second rotor shaft directed
transversally to the rotor shaft of the main rotor, an auxiliary rotor driven by the
rotor shaft of the main rotor and provided with two vanes, and the main rotor
and the auxiliary rotor being connected to each other by a mechanical link,
70 such that the motion of the auxiliary rotor controls the angle of incidence of at
least one of the propeller blades of the main rotor, and wings for the body
directed transversely, and a stabilizer at the tail, the stabilizer being directed

downwardly.

According to a fifth aspect of the invention, there is provided a

25 helicopter comprising a body with a tail: a main rotor with propeller blades
which is driven by a rotor shaft and which is hinge mounted on the rotor shaft,
such that the angle between the plane of rotation of the main rotor and the rotor
shaft may vary; a tail rotor which is driven by a second rotor shaft directed
transversally to the rotor shaft of the main rotor, an auxiliary rotor driven by the

10 rotor shaft of the main rotor and provided with two vanes extending essentially



rotor essentially parallel to the |ongitudinal axis of at |east one of the
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that the angle between the plane of rotation of the main rotor and the rotor shaft
15 may vary; a tail rotor which is driven by a second rotor shaft directed
transversally to the rotor shaft of the main rotor, an auxiliary rotor driven by the
rotor shaft of the main rotor, and the main rotor and the auxiliary rotor being
connected to each other by a mechanical link, such that the motion of the
auxiliary rotor controls the angle of incidence of at least one of the propeller

20 blades of the main rotor.

According to a seventh aspect of the invention, there is provided a
helicopter comprising a body with a tail: a main rotor with propeller blades
which is driven by a rotor shaft on which the blades are mounted; a tail rotor
which is driven by a second rotor shaft directed transversally to the rotor shaft

75 of the main rotor, an auxiliary rotor driven by the rotor shaft of the main rotor for
rotation in the sense of rotation of the main rotor, the auxiliary rotor being
mounted such that the longitudinal axis of one of the propeller blades of the
main rotor is located at an acute angle refative to a longitudinal axis of the

auxiliary rotor.
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I5 This is directed essentially transverse to the longitudinal axis of the vanes. The

main rotor and the auxiliary rotor are connected to each other through a
mechanical link, such that the swinging motions of the auxiliary rotor cantrol the

angle of incidence of at least one of the propeller blades of the main rotor.

In practice, it appears that such an improved helicopter is more stable
20 and stabilizes itself relatively quickly with or without a restricted intervention of

the user.

According to different aspect of the disclosure, the helicopter is made
more stable by suspending the tail rotor with its rotor shaft in a swing which can
rotate round a swing shaft. The swing shaft essentially extends in the

25 longitudinal direction relative to the body of the helicopter.

In case of malfunction or the like, whereby the helicopter starts to turn
round the rotor shaft of the main rotor in an unwanted manner, the tail rotor, as
a result of the gyroscopic precession acting on the rotating tail rotor as a result
of the rotation round the rotor shaft of the main rotor, should tilt round the swing

30 shaft of the tail rotor at a certain angle.



controls the drive of the main rotor and the drive of the tail rotor as a

function of a stabilizer algorithm the thrust of the tail rotzwmbam]
adjusted so as to 5 counteract the unwanted effect of the distaurb e

to thus automatically restore the stable flight conditions for the

hel i copter, with mnimal or any intervention of the pilot. The main rotor
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mhe r ot or inggraentiorDpftherdigt rel ative positions are such that the auxiliary

tor causes the angle of incidence of the, in rotar ifferent. A
O nkage bet ween TtHeemaiti toterdittaaxansligr 9'5'#18?(5?gg"f'@baia@%%hgﬁfg‘e@ﬁ@ anges in

e position of the auxiliar oL Or:: ns At &n teBaaar shaft ¢fitbeangl e of

ci dencethe Wﬁ@eﬁ%ﬁé’f‘?@te& érd{eesgg)fm%rﬁerb{r?gi n rot otrb(?and t he vanes of the
aUxi | i 8¢ Y diQ0tBor S5PeS irdRbyd aith vaneedtced the retarhstafhdt i 13¢78° Michani cal
| i nkage t hat permts the relative novenent between the bl ades of the
propel | er rataton bethevaaEsroddr t he auxiliary rotor. There are wi ngs directed

transversely of a longitudinal axis of the helicaopter bod i rected
transversel y andTisovawdiady yroderd isn OWMREr BN P Séﬁ”?%@@ efld oa%lhﬂ% zoglr taz‘t t he

tail of fégcmgtlgr{/:oggaef{ 'ar;r it'rswef %g/imlgjiﬁga‘trﬂatiéﬁ a@éihbt Ye @iy eupwardyr canid.
downwardly about the auxiliary shaft. The auxiliary shaft is provided essentially
15 transverse to the rotor shaft of the main rotor. The main rotor and the auxiliary
rotor are connected to each other by a mechanical link, such that the swinging

motion of the auxiliary rotor controls the angle of incidence of at least one of the

propeller blades of the main rotor.

The angle of incidence of the rotor in the plane of rotation of the rotor

20 and the rotor shaft may vary; and an auxiliary rotor rotatable with the rotor shaft
is for relative oscillating movement about the rotor shaft. Different relative
positions are such that the auxiliary rotor causes the angle of incidence of the

main rotor to be different. A linkage between the main and auxiliary rotor



DRAWNGS 1In order to further explain the characteristics of the disclosure,

the follow ng enbodi nents of an inproved helicopter according '%q %E@ 2[}07
di sclosure are given as an exanple only, without being limtattve in any
way, with 15 reference to the acconpanying drawings, in which: Figure 1

schematically represents a hel.i copt.er C I b $6h min
\cper spect i GASEFiCHaree g'tﬁ ngh?% Oggﬂeoﬁagﬁée@vqgggéégf%@%qgr r Ot\?\/@?:tfz in Figure

&, Figur ifcitiBREESENt respective sections according to lines II-11
0 and IItﬁ-gfig@ﬁnﬁ?Igure 2; Figure 5 represents a view of the rear rotor

art 1ndicated ke fdblfrliad¥s B tHenfil BeBnachk eanBs gifrtae Guxdiagy rear vi ew
ccording to ar W rn Figure 5; Figure 7 represents a Vv rianti“ ff Fi gure
. 25 Fi gietdr @spesthenents canvertednto eaich mitger with:a megnpRical P@ﬁg& fAts a
ifferent‘%vi ew gf the tail rotor of Fi 8. [ ERR S5EMHs a

ecti dn operniis el f@@%‘{eemovﬁ”ﬁﬂtebﬁt‘feggﬁéﬁa? ?%%%:I&;qbgﬁrggent s an alternative
view of the heli ding to the disclosure in perspective; 6 2 1
SEE 2007 Vqﬂe&u(ffeth%%%@é pgér)'rs'pecti ve view of the main rotor and auxiliary

cpotor. Figure 1 gbfﬁge@@gﬁ@ir%g?e{it@/ﬁs%rste e of & lorigiudinahnakis af Ithet abi | i zer

obn a second e Icopter; Figure 14 represents a, side
ﬁeC“ onal ¥i@ptdrbblg Giesaed eammaisentand dewnwardiedngodt gpwnpailY es 15

epresent a perspective view of the second enpodi er f glthsopter;
Lc/ai gure l6direpeestaniizes atofyeviadvpighet 'Cg%@ﬁndm@%%ﬁ{'}%&e%t stg*ymfyhg hel'i copter:;
D0 Figyre 17 is a rear view of the second enbodi nent of the helicopter;
%i gur 189%‘;5‘Pesents a sectional view of the second enbodi nent of

o\
DRAWINGS

In order to further explain the characteristics of the disclosure, the
following embodiments of an improved helicopter according to the disclosure
are given as an example only, without being limitative in any way, with

15 reference to the accompanying drawings, in which:
Figure 1 schematically represents a helicopter according to the
disclosure in perspective;
Figure 2 represents a top view according to arrow F2 in Figure 1;
Figures 3 and 4 represent respective sections according to lines Il
20  and lll-Iit in Figure 2;
Figure 5 represents a view of the rear rotor part indicated in Figure 1
by F5 to a larger scale;

Figure 6 is a rear view according to arrow F6 in Figure 5;
Figure 7 represents a variant of Figure 1,

25 Figure 8 represents a variant of Figure 5;
Figure 9 represents a different view of the tail rotor of Figure 8;
Figure 10 represents a section of the helicopter;

Figure 11 schematically represents an alternative view of the

helicopter according to the disclosure in perspective,



the helicopter along line 18-18 of Figure 16. DETAI LED DESCRI PTI ON The

hel i copter 1 represented in the figures by way of exanple is ) 719%;’3 200'{
renot e-controll ed helicopter which essentially consists of a body with a
| andi ng gear and a tail 3; a main rotor 4; an auxiliary rotor 5 driven
synchronously with the latter and a tail, rot

\provi ded by neanigues 13t PESSREsYe 4ey qfc}pglrnﬁrgggfogghgr?ﬁg"l?rf'Qﬁ@ff IS

Irst upward
Cdirected rotor shaft 8 which is bearing-mounted jin_t : of the
elicopter 1 inFi@ur&)flétiB@P@r@ﬁﬁ@ﬁ*‘/eaﬁ‘éwvmin@ﬁ pgr ﬂf%f\?é‘rﬁ]e%@%%’é“;zs‘?rg'? ®a motor 9
nd a transm ssiqn 10 . tor 9 is for exanple an electric notor
éj/ni chis 3&@%3@5‘%’3%%@?%&% ie main rotor 4 in this case has two
ropel l er bl ades, 12 ich are,in .li r ARGl inc®k! 6coRd ldnitsodidaenht whi ch nmay
CBust as wel | berEUFRIELEPETSELS grsééeér Qgﬁg)nﬁﬁ{rlrl‘%er' of propeller blades 12. The

ilt er cddigj-dence A of the propeller blades 12, in other words the
C?a]ngl e%A \?ﬂ?hﬁhgtﬁd the propeller blades 12 as represented in figure 6 with

the plane of rotati j L&Wicdy ot e becond] ersbediment of he mai n
¢notor 4 is hing '—%%%Eé’ﬁegies%ﬁfg@é%%{&shaft 8 by neans of a joint, such
ODhat the {hé rlidofiBP 2007 angl e between the plane of rotation of the main
(Mot or and the rotor shaft may freely vary. In the case of the ?xarrpl e of a
%ﬁi nrotor 4 w 1;:@,},@\/015)&@ @lskals Bl egedewld, thehsefaichtemodiHeREE 6‘9/ea spi ndl e
5 of the rotor Head 7. he axis 16 of this spindle 15 is directed

\Or ansver sh¢licoptdrhne rotor shaft and essentially extends in the direction of

e longitudinal axis 13 of one of the propeller bl adfgis1 i‘zia&geb\:

ef ef@abl y for ngigas 17eipremantviw ohtheisgaped embadimgetRidng glies ith this
| ongi tudi nal axis 13. The tail rotor 6 is driven via a secong, rotor. shaft 17
by neans of a FecPDdeprisentsls seotonal tview sofi tei $7E0Dd. €MBP imefl Afan be an
el ectric notor. he tail rotor 6F_vm'th jts rotor shaft 17 and its drive
18-19 i s tesheicdpteriaong g Ko'tdf KiBien'%an rotate round a swing shaft 21
which is fixed to the tail 3 of

DETAILED DESCRIPTION

The helicopter 1 represented in the figures by way of example is a
15  remote-controlled helicopter which essentially consists of a body 2 with a
landing gear and a tail 3; a main rotor 4; an auxiliary rotor 5 driven

synchronously with the latter and a tail rotor 6.

The main rotor 4 is provided by means of what is called a rotor head 7

on a first upward directed rotor shaft 8 which is bearing-mounted in the body 2

20 of the helicopter 1 in a rotating manner and which is driven by means of a
motor 9 and a transmission 10, whereby the motor 9 is for example an electric

motor which is powered by a battery 11.

The main rotor 4 in this case has two propeller blades 12 which are in
line or practically in line, but which may just as well be composed of a larger

25  number of propeller blades 12.

The tilt or angle of incidence A of the propeller blades 12, in other
words the angle A which forms the propeller blades 12 as represented in figure
6 with the plane of rotation 14 of the main rotor 4, can be adjusted as, the main

rotor 4 is hinge-mounted on this rotor shaft 8 by means of a joint, such that the



the helicopter 1 by two supports 22 and 23, The swing 20 is provided with an

extensi on piece 24 towards the 15 bottom which is kept In a ﬁzt EEE 2007
position by neans of a spring 25 when in a state of rest, wherlebyJthe

second rotor shaft 17 in this position is horizontal and directed crossw se
to the first rotor shaft 8. { I ha ®xteyi ghaftomage 24 of

\Qhe sw ng@ngl® P%t‘”&eﬁv'gﬁe‘aa”% Oﬂ%ﬁggnfg\,{\ﬁévxﬂeiér@ég{o{)tgposi te the posi t?on of the

ghet 2§reieg/\ti§}g above- 20 nentioned state of rest of the swing 20 is fixed
magneti ¢ sensor 27 to the tail 3 which makes it possible to neasure the

ééel ative angul ar. tﬂéfsctgsg(l{ﬁr{ﬁgtelngngﬁ@éf a $HAIRFo P 4anith o prageliehdladgisl rotor 6

ound the swing's | ear that this angul ar displacenent of the
(3w ng 20 1ameajose iPRrmeesua sdindle 8 htthevales heedr’.exanpl e by neans of a

otentionmeter. 25 The neasured signal can be used as an input signal for a
?gon”g' box,  whi¢hxisS1810F tHieRpRERNI B Hinedtbe tfanguerss| towiectot¥ciiallol st he

rives of the main rotor 4 and of the tail rotaor 6 and.which A ovi ded
with a stéabndieseentilyomitends inkecairggtion %fitbé ‘a”@[iiﬂlﬂagra%%%r‘?ndg@c@{mmnd when

@ sudden unwant ngul a i S t beidseh@doin figure Ayemsur ed
SPound théhg\ﬂrﬂ%gi%ﬁg’l’%leflﬁzragléjuﬂ)lﬁﬁgr%w gdr?@r% gﬁ ru%}v\/gﬁt ed rof?gati on of the
el i copt efc e BRYIBD WA thigtiongiftaidl akis 0 as to restore the position of the

el icopter 1, 8 2! SEP 2007 The helicopter 1 is also provided with an

cauxi | i ary rotor 1heWhil Ghtor 5 W HM@h sizbstsaebhalrbior shaétht biyusEanial 1 t he mai n
otor 4 by the same rotor shaft 8 and the rotgr hegd 7. ITgﬁ"cnm perotor 4 in
i s 10asesdrasdtmotovdifeand® UANTRISaIOS E3sdMRtPa(1PycaMbe &N FREME TR Y hei r
ngi t udi_ hal axis 29, ereb o] i axe 992 ,S‘&;yéndéﬂ ihhe sense
of rotati0f F@'CFOt%g Wﬁ?d S [5:2(%'% Qﬁaf’t qu éeﬁsdsjghg?klel T/Bﬁgrgl lel to the
| ongi t “dié%ﬁl'\g Z@JX\{vﬁicﬂi?ca‘Plf rarenelhen dhingahalt21ovhichds fined to drekailsd 8 encl oses
a relatively“small acute angle Cwith the latter, so that both rotors 4 and
5 extend therelicopteed Dy tparsuAperisei? awh23f one another with their propeller
bl ades 12 and vanes 28. 10 The di aneter of the auxiliargﬂrotor 5.8

preferably smal lfee ékimg 20eis prosidedewitbran atangian PGS 24 YA Wones 28
have 1a5 Sngétloenz, which ighk%%tﬁrt]% central position by means of a spring 25 when in a

state of rest, whereby the second rotor shaft 17 in this position is horizontal and

directed crosswise to the first rotor shaft 8.

On the lower end of the extension piece 24 of the swing 20 is provided

a magnet 26, whereas opposite the position of the magnet 26 in the above-

20 mentioned state of rest of the swing 20 is fixed a magnetic sensor 27 to the tail
3 which makes it possible to measure the relative angular displacement of the

swing 20 and thus of the tail rotor 6 round the swing shaft 21.

It is clear that this angular displacement of the swing 20 can also be

measured in other ways, for example by means of a potentiometer.

25 The measured signal can be used as an input signal for a control box,
which is not represented in the figures, which controls the drives of the main
rotor 4 and of the tail rotor 6 and which is provided with a stabilizer algorithm
which will give a counter steering command when a sudden unwanted angular
displacement of the tail rotor 6 is measured round the swing shaft 21, resuiting

30 from an unwanted rotation of the helicopter 1 round the rotor shaft 8, so as to

restore the position of the helicopter 1.



propel l er blades 12, and the vanes 28 are substantially rigidly connected to
each other. This rigid whole formng the auxiliary rotor 5 1is pgpyig P Q@D&

SW ngi ng manner on an oscillating shaft 30 which is fixed to th head

7 of 15 the rotor shaft 8. This is directed transversally to the

| ongi tudinal axis of th anes, 28 and, transv. risshaft 8.
\TJhe main rotor Eh%ﬁl?“t:ﬂ%teéu&'ﬁ ia(lfroypgoa/{d&d gra:r{ %gkhn'érj %JB?% gvggcﬁ ot her by a

chani cajekh i8Ny 8ykebnalsly henaneiiarotor otiyrind safte cabay shadf

nci dence of at l|east” one of the propeller blades 12 of the main rotor 4.
n the gi&end tROradramgade’this link is formed of a rod 31. Thls rod 31 is

%l nge-nmounted to a propeller blade 12 of the main raotor ng

(Dast eni ng poi nt TB2 rginmet@nd iofthia case fies 380 yades 2P ayfieh éF‘?ﬁasﬁ? ‘ﬁﬁy "\M th

h d f .
OB o Tremih T SRRt 8, TR B e Tyl et somivmd st e

25 o nt shsBN r@tagl%ﬁqj@@f bR Bfair Fdtosd, ls%ehw&ﬁymﬂrﬂl@?mmtm \@witodinehe mai n
r ot or i's SItuat at a distance D fromthe axis e 15 of

Che pr opednhen 3luif goieselie? bifdeasnt? ahthe matrofotar, 4 OO\ﬁBPIQ%S ?H@ ag'tvﬁ@rsr?th eni ng
D o Thegusinal by e IRk 57 IR LURIBIFY aHnd s Shgha e ioriean | ne axi e

e auxiltary rotor 5. 30 The distance D
s pref er@}wellcﬁ{ @9 of Idn@aridiee dliish afweprﬁpemabtmmmz ahe vadesiBBe of this
Cdlstance h fastening points 32 and 35 of the rod 31 are 9 2 1 SEP

07,51 tuated, rgge Ner seDSRxMEry AStaE 50 Fredérabhe saier dhare thed t he
ope1l er bl adeTﬁ§ E‘iab{ét e main rot 0PI4 or of 'It?rhe vanes 28 of th?haum liary

cptor 5, diametdresf theondsn trbley dee tbet%@ﬁtlﬁahéﬂe iansmadat seen 4Pandng he back
of the propeller blades 12 nd vane tion. 5
Al so pr ef@ﬁOQB"V b'laﬁésl%g‘?riqﬂ‘%éﬁan%( 6’ gﬁgﬁﬁhtﬂa‘& 'a%éo r?gtcrtléed)g%m liary
rotor 5, cﬁf‘o‘trﬂart hg‘h%eﬂﬁﬁi WhoTé)‘i‘@a’wﬁ@ tRe &N@iapp estoans dngirevidlediinha t he

e

| ongi tudi h axis' 1 pr opel bl ades 12 of thﬁ't mai n ﬁ%{g? , Which
encl osed amggmglfmasnelnom e @Od@ﬁlng@haﬁxﬁ@n‘ivh@aés fredithe Hef y the

10" rshe Pl 20 o E ek ARE PP PRS0
a range \gnes 28 and transversally to the rotor shaft 8.
The main rotor 4 and the auxiliary rotor 5 are connected to each other
by a mechanical link which is such of the auxiliary rotor 5 the angle of incidence
A of at least one of the propeller blades 12 of the main rotor 4. In the given

20 example this link is formed of a rod 31.

This rod 31 is hinge-mounted to a propeller blade 12 of the main rotor
4 with one fastening point 32 by means of a joint 33 and a lever arm 34 and
with another second fastening point 35 situated at a distance from the latter, it

is hinge-mounted to a vane 28 of the auxiliary rotor 5 by means of a second

25  joint 36 and a second lever arm 37.

The fastening point 32 on the main rotor 4 is situated at a distance D
from the axis 16 of the spindle 15 of the propeller blades 12 of the main rotor 4,
whereas the other fastening point 35 on the auxiliary rotor 5 is situated at a

distance E from the axis 38 of the oscillatory shaft 30 of the auxiliary rotor 5.

30 The distance D is preferably larger than the distance E, and about the
double of this distance E, and both fastening points 32 and 35 of the rod 31 are



of, for exanple, 5 to 25 could also be in order. The auxiliary rotor 5 is
provided with two stabilizing weights 39 which are each fixed to a v

at a distance fromthe rotor shaft 8. Further, the hellcopterz ng Zﬁh(j
with a receiver, so that it can be 15 controlled froma distanc y neans

of a renote control which is r ent ed. t e type of
\Gel i copt situaied, isgepdasingl NS Q{eé(?téﬁg'? O{‘h@% asé{j)%?%ptple;t%rgb\a/lﬁ?ues and

el ation 3HRW B B cmfethta,auxmbej roebral,iiowthest ween t he
|stance§b%§ ?Eﬁﬁgh@%snﬁzoé&o?egoe wei ghts 39 and the 20 reg'atloq of the
| amet er sydreb Wegatehisothsitnateat iorfront ahdr ahi@ecdpakiaf 4hg PrREIRT 81288 '4s t o

uarantee a maxi num aut 0 &ﬁ{ibl | i ta/f he operation of the inproved helicopter
(2 accor diangl tanesS. dPSRIMBEI ¥ e 481980 ows: In flight, the rotors 4, 5 and

are driven at a certain speed, as.a res ve air
treafis creat é&oimefeéﬁtét'b’i g‘ﬁ‘ lppgitycing! g5y Ofa@e vapg% &éﬁe a\%kﬁé t he main
rotor 4 ee tes u r r Oémjf& hanhghgleopt evith theri se or
JPtBrcgeh " E Sorisd) BE RRER Che o7

descend a certain t, and the tai rotor“% evel ops a

Qateral | woﬁ$,tlﬁﬁﬁ@dai.9rc$ mhuhehpr@eusxedblad@ssﬂéeaf thiee MmN | 1Okt r i's
OPrpossi bl e

or the main rotor 4 to adjust | t |nthe
0 pl ane entlésednangls Ftishigs thse SR trgagnl f)?bf)ﬂg@orwyght%%bl ane.

nder thﬁopg&(ﬁ@ S 29 e labenas %fadgymw@sﬁﬁ@itadnﬂéefaatssnenof the bul ence

cand ot he ake up an arbitrary undesired goa tionif it is
t aent rglopesker bl&des Thesmrmanesemse ot ratation Bf DifkrealLaNe'Pary 2 %t 5 may
ake: up anot her inclinatjq t on{)cio the surface of rotation 14 of

e 00 sofafarexasid. B, 10w9e QQIH EE'JB‘E’ ¢I5PHY 5 and 4 may take up anot her
el nat1 oy Tosiablane it b wavEpas o eRiRll dBlohie'a8tatignce Tn
are each fixed to a vane 28 at a distance from the rotor shaft 8.
Further, the helicopter 1 is provided with a receiver, SO that it can be
15 controlled from a distance by means of a remote control which is not

represented.

As a function of the type of helicopter, it is possible to search for the
most appropriate values and relations of the angles B, F and G by experiment;
the relation between the distances D and E; the size of the weights 39 and the

20 relation of the diameters between the main rotor 4 and the auxiliary rotor 5 so

as to guarantee a maximum auto stability.

The operation of the improved helicopter 1 according to the disclosure

is as follows:

In flight, the rotors 4, 5 and 6 are driven at a certain speed, as a result

25  of which a relative air stream is created in relation to the rotors, as a resuit of
which the main rotor 4 generates an upward force so as to make the helicopter

1 rise or descend or maintain it at a certain height, and the tail rotor 6 develops

a laterally directed force which is used to steer the helicopter 1.

It is impossible for the main rotor 4 to adjust itself, and it will turn in the

30 plane 14 in which it has been started, usually the horizontal plane. Under the

10



N force or disturbance whatsoever. N In a situation whereby the helicopter

1 is hovering stable, on a spot in O 10 the air without any di3tlurdfitha/007
internal or external forces, the auxiliary rotor 5 N keeps turning in a

pl ane which is essentially perpendicular to the rotor shaft 8. If, however,

the body 2 is pushed out of bal ance I RilWare ver, and
Whe 1ot orinyeice o PPHOPLAE P {“28@8@‘?? ?gﬁ Oéﬁérs%gfjoib%ingr i‘ um ?ﬁﬁ

QQuxi | ar yar{Qrtb‘&Farg R8Sir8@bok PR diieik eloy chotrdlmd. t hi s nmovenent, 15 since the
uxiliary rotor can freely nove round the oscillatory shaft 30. The main

rotor 4 and theﬁgg’éiu'rfa@é%f FALBsn 5f RetauiiReRebtons nedyataken to each other in

uch a manner t a swnging notion of the auxiliary rotor 5is translated

| most immediately in the pi atix! O S 2 oransLe
o?q;ﬁygrdgnc%é ih f r%gmgd_rﬁltééywé REHEESN@F rétatibn

| ades 12 bei ngu ed main rotor 4, this neans that
he propelbef rdibdesnblebaBett fitorschend 28 nafy takerup enether NER@ien fist be

essentially parallel or, seen in the sense of rotation R, enclose an acute
angl e wi tielatioa tartbe hetorofhafid- exanple 10 in the case of a large main rotor

@ and a snaller auxiliary rotor 5. This angle can be cal cul at
ofet er ni ned by e difienendeoin weinaten may YGRae 1 Y P n%ﬂy(greg’gFHLa('al i copter.
& the axis of rotation 8 t%lé%s Hp anot her inclination than the one which
rrespon@’écq Br gighir %%%WH@ FéRed position of equilibriumin a situation
ereby the helicopter 1 is hovering,,.the follow 8Nen aldpat if SEP 2007
\Or A first effedh a stualigp WhereBY, {9 ﬁﬁll‘%?pi%rtﬂs @mvé?ﬁgh??@st tryékt)o reserve

s Q bS@.'I u%f Wit Nl @idurBmgantersal br ektevdl fbrdebe thee bakiligry iatel Pnati on of
e slitfate rotatton o* the auxiliary rotor 5 in relatjon tﬁBthe rotor
shaft 8 chaggesimiNgAs aplamsuhich is kesewi!ly Deipendiadpiiorthe FR05SPRFE Cof
i ncidence A of the 00

If however, the body 2 is pushed out of balance due to any
disturbance whatsdever, and the rotor shaft 8 turns away from its position of
equilibrium, the auxiliary rotor 5 does not immediately follow this movement,

15  since the auxiliary rotor 5 can freely move round the oscillatory shaft 30.

The main rotor 4 and the auxiliary rotor 5 are ptaced in relation to each
other in such a manner that a swinging motion of the auxiliary rotor 5 is
translated almost immediately in the pitch or angle of incidence A of the
propeller blades 12 being adjusted.

20 For a two-bladed main rotor 4, this means that the propeller blades 12
and the vanes 28 of both rotors 4 and 5 must be essentially parallel or, seen in
the sense of rotation R, enclose an acute angle with one another of for example

10° in the case of a large main rotor 4 and a smaller auxiliary rotor 5.

This angle can be calculated or determined by experiment for any

25  helicopter 1 or per type of helicopter.

If the axis of rotation 8 takes up another inclination than the one which
corresponds to the above-mentioned position of equilibrium in a situation

whereby the helicopter 1 is hovering, the following happens:

11



N 5 propeller blades 12, so that the upward force of the propeller blades 12

wll N increase on one side of the main rotor 4 and wll dec [N
dianetrically opposed side of this nmain rotor, 00 N N Si nc%e?ﬁpeggqfve

position of the main rotor 4 and the auxiliary rotor 5 cal are selected such

that a relatively immediate effect i s obtajned. .Thi h i 0 the
\@ipward force naﬁgférsé@rﬁécf h%ﬁhactﬁ e rJErNS Y ez‘gwé';{%'r%htgy ggg)ieiéfvg%SIforced

ack into their  oniginal L& 108t WHiclS e FiBmeliRtlifateaadnie etffact of s t hat,

i nce theabc?ggdttér'lrg({e“hg{é%aesggﬁgédfar elnds of the vanes 28 and the plane of
rotation rbtutioh dfftiee Bakitiaryatotor Sinirslation lte thgefoterghalt 868848 hce al so the vanes
8 cause an upward force, a larger pressure is created 15 between the main

(Motor 4 and thepaguxifbakytHeotst 33 wil adiestifte aoglet he inridenceotoPl te t han on
he diametrically opposed side. Athird effec | ays [ he
gﬁa i c@pt epropeligrnilades t12, tscothat the upM@rd PGSt ?fI tr% Pﬁfp@eﬁ%ﬁla@e\é’[‘?ﬁlﬁ;l ly due
to a disturbance. Just.as dn the 0 i Lygontthe dgheteatigr Wil be
i ncl i ned 'PEeG8° ALRY S'q%t%fl tﬁ?i'ﬁ?‘ﬂgﬁﬁﬁﬁt %%c?lw(l)lﬁﬁéd}'ﬁl 320 pendul um ef fect does

ot gener@gﬁos@eki@@gf@m iz Aoy r oscopic forces as with the known
ORel i copters that are equipped with a stabilizer bar directed transversally

Qo the propel | er; ofti ' inl urii tethe  fi

tiviehsb STRINNoff B Ghainl fot@cs ant ahe eurilianc®tehe  fir st
%nd the second ?}érﬁeegﬁ%sﬁ@hel epfﬁ)ect s have different or,riﬂ%'{ ni buth haye anal ogous
criat ur es. diecselesd sethftoatoe refativeoinaediate affestds ghtained i L8915208P et the

osition of equilibriumof the L, i D Ntes Yeraedon of a
i 1 ot10 Tht@etléﬁ"\’arpc{gfﬁe %13% SISHEea{%g tl:]%%ébg\g/\ﬁ]%%?ﬁn%gmn%qﬁng{maﬁgbpr ovi des for an

cddi ti Onaﬂ)aaﬁiﬁm fHetadrigpmalpaditionkg equliibpossi bl e for the tail rotor 6 to

assune the unction of the gyroscope which is often used in existing
hel i copter s, - SUGN. 8% n iYL Indtelihcomeastants fetiiesh thd lar(endsidhse of
ody t

di sturbance, the 2 may start to turn round the rotor 4
vanes 28 and the plane of rotation 14 of the main rotor 4 is no longer equal an
since also the vanes 28 cause an upward force, a larger pressure is created

15 between the main rotor 4 and the auxiliary rotor 5 on one side of the main rotor

4 than on the diametrically opposed side.

A third effect plays a role when the helicopter begins to tilt over to the

front, to the back or laterally due to a disturbance. Just as in the case of a
pendulum, the helicopter will be inclined to go back to its original situation. This

20 pendulum effect does not generate any destabilizing gyroscopic forces as with
the known helicopters that are equipped with a stabilizer ba'r directed
transversally to the propeller blades of the main rotor. It acts to reinforce the

first and the second effect.

The effects have different origins but have analogous natures. They
25 reinforce each other so as to automatically correct the position of equilibrium of

the helicopter 1 without any intervention of a pilot.

The tail rotor 6 is located in a swinging manner and provides for an
additional stabilization and makes it possible for the tail rotor 6 to assume the
function of the gyroscope which is often used in existing helicopters, such as

30 model helicopters.

12



C Oshaft 8. As a result, the tail rotor 6 turns at an angle in one or

ot her sense N round the swinging shaft 21. This is due to th? p;q‘qscgmlc
precession which acts on the rotating tail rotor 6 as a resurt ot the

rotation of the tail rotor 6 round 00 5 the rotor shaft 8. The angul ar
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nglglegg :)fs équugo%gtp% pc?ta iate tt%{ éﬁ(ﬁ}'fgﬁs @yreléléﬂ_m r%'t‘btﬁl SHane tQincﬂS'tl gsdurp the

e angl es of incidence of

?ghe P 50Pethlet?6to'Pf%ﬁQﬁ% ofnd BRgllai displRtemeht is aimmenm ogtlmwampbtudypéthﬁ

el i copter necessary, this aspect of the di b plied
separ at el disturtidelastd ﬁmsmféhasp@@@n@f th%@%%ﬂﬁ“&‘?@" Br S@’aﬁggne@zﬁ)appl i ed
separ at el as is, illustrat for exanple by neans of figure 7, which
Depr esent'é meFsued Bh s Sﬁnsoa{%()r ding to the , disclosure having a nain rotor

conbi ned with_an auxili roto bu 0 0, i t he
cgonvent i onal t ypBe signal %abééegﬁ%ﬁé? 'Sctésrﬁgt P)W% cfoﬁ‘tr}oﬁngg\?mtanéorﬁau@r ¥
uhearl ng- t gst @0thentaprrael iccse a1she arowbi nat i on
bot h glgs)(Jltfyg]tftléﬁgd C FaIIIBFé Qggstg %jgﬁ"t o Ithrrosuce a ﬁelrl copter which is very
ablm i Flhéra)ngdlarreﬂﬂplmaraem afriye taii ighar s whichds dug tathe Asfwhane easy to

ontrol, even by persons having little or no experience. |t is clear that
he mai n rotor #hangad be dnd by adjustioy dhe Speradtof ibe taippotae ScyyHei PY be nmde

as arigid whole. The opeller blade 12 and th ne l.so be
provi ded adjusting the engiesadl iNcdrieet ?uf {he; RERPEIPE b%‘?t 8fs tréezgaqué;%ﬁrGEt ate
rel ati veI dﬁ’ﬁ@{”ﬂ; H} oy 6frf%tllcﬁﬁt§f31 for exanple, two rods 31 may be

appl i ed t tinme one propeller blade 12 to one vane 28. It is

al so clear that ngceg%greys,%ﬁ” ydspte@feof RleiSciB8Gtefn a9 Dd SpPlicd SBparateso
15 just as the aspect of the auxiliary rotor 5 can be applied separately, as is
ilustrated for example by means of figure 7, which represents a helicopter 1

according to the , disclosure having a main rotor 4 combined with an auxiliary

rotor 5, but whose tail rotor 6 is of the conventional type, i.e. whose shaft

cannot turn in a swing but is bearing-mounted in relation to the tail 3.

20 In practice, the combination of both aspects makes it possible to
produce a helicopter which is very stable in any direction and any flight
situation and which is easy to control, even by persons having little or no

experience.

It is clear that the main rotor 4 and the auxiliary rotor 5 must not

25 necessarily be made as a rigid whole. The propeller blades 12 and the vanes
28 can also be provided on the rotor head 7 such that they are mounted and

can rotate relatively separately. In that case, for example, two rods 31 may be

applied to connect each time one propeller blade 12 to one vane 28.

It is also clear that, if necessary, the joints and hinge joints may also
30 be realized in other ways than the ones represented, for example by means of

torsion-flexible elements.

13



30 be realized in other ways than the ones represented, for exanple by neans
of torsion-flexible elements. 13 2 7 SEP 2001 1In the caseg?z ggn&?gﬂqotor
4 having nore than two propeller blades Q 12, one should pr ly“be sure
that at |east one propeller blade 12 is Nv essentially parallel to one of

t he vanes 28 of the aUXI| ry rot e.'o' 4 1is
referably made/NadeLa54 P Fd%ﬁ'f] rc? QJS gf %&i (?WéTIeF ‘BFaQi'é di rect ed
ssenti alqy cSr{ea@ﬁM@leSsléfeﬁaw e guies trQaft atheass onkel atapreyesrmae 3@ ksf the N

uxiliary rotor 5 and which essentlallg extends in the h%ng E naI

irecti oreseént.alueoana@mo@pemféhe paee 28 of Htﬂw%@w?é“d rmrc edoiaL QL al 1y
@arallel to the vanes n f I Rheis conpri ses
(2 body wiTANa" 0?% ISP rﬁb|¥0m|agfao$s% %‘P?"E)tpg’{ elgelmglh?@h is driven by

o8 rotar Scﬁr%fcteooesé!éﬁti%hyttmsbbmto @e axie dfothet egbullat\otyashafn @000f the driven by
ca second rotor shaft directed transversalrlﬂig3 N to the rot af t Pf t he

mai n rot cHuxHLAny soter 5 ang whichessentalyvedenis imbe Wituglﬁgfgure o el i
thgt g{i 22 %a%[n%;&\ég?lf?rrt}%%? 1 iqg)%%ﬁ FIQMWARE i gggént%r\?fptarélfbltt@%es%% of

e auxil'irary rotor i's nmounted in a sw nging
%el ationsjgp on an oscillatory shaft and the SW ngi ng notion being

el atively upwardly and downwardly about the auxiliary shaft. The auxiliary

yshaft is provi dﬁdaﬁ&ﬁgp?dﬁd&’thé‘ﬁ@%ﬁ@r%@n‘?ﬁ?wbb% betpwitthatdil; @f maime mai n
Crlot or. The mai n rotor he auxiliary rotor are _connected tbj@f;%a(:h ot her

? a 10ec haturosith pioplellesbiades hvehtich Fedrvinigy AGORD shsft Ghwoicht e iary
otor controls th e of C|dence f Il er
| ades ofarﬁﬁﬁo‘ﬂfﬁ?ﬁ 28{%5( OtO‘Y'I"Fé Y1 By 8T38F?|®E (ﬁéﬁ%@%ﬁ&?ﬁ%&?ﬁé@ﬁ%ﬁ%@lﬁe pl ane
of rotat 'tBQhé’Fotbh?héf?behe @@ﬁw Fdﬂ@r r & auxisdgfrbtomay dueery by Ane eatwi $hadty r ot or
rotatable wth the rotor shaft is

of the main rotor and is provided with vanes from the rotor shaft in the sense of

rotation of the main rotor.

15 The auxiliary rotor is mounted in a swinging relationship on an
oscillatory shaft and the swinging motion being relatively upwardly and
downwardly about the auxiliary shaft. The auxiliary shaft is provided essentially
transverse to the rotor shaft of the main rotor. The main rotor and the auxiliary
rotor are connected to each other by a mechanical link, such that the swinging

20  motion of the auxiliary rotor controls the angle of incidence of at least one of the

propeller blades of the main rotor.

The angle of incidence of the rotor in the plane of rotation of the rotor
and the rotor shaft may vary. An auxiliary rotor rotatable with the rotor shaft is
for relative oscillating movement about the rotor shaft. Different relative

25 positions are such that the auxiliary rotor causes the angle of incidence the
main rotor to be different. A linkage between the main and auxiliary rotor
causes changes in the position of the auxiliary rotor to translate to changes in

the angle of incidence.

The propeller blades of the main rotor and the vanes of the auxiliary
30 rotor respectively are connected to each other with a mechanical linkage that

permits the relative movement between the blades of the propeller and the

14



for relative oscillating novenent about the rotor shaft. Di ffergn¥ $E(baz' qi
25 positions are such that the auxiliary rotor causes the angl e or Yxci Q ce
the main rotor to be different. A linkage between the main and auxiliary
rotor causes changes in the positionof theauxiliary rotor to translate to
changes ivandshsf tregiugiliafy ratof.danomt ofthe praopedtbeto thleaprepeter BIagesis n r ot or

\@nd the vanes of the auxiliary 30 rotor r%e%tév%ﬁz ar.e connected to each
ther wi tlhraedetpapindig whighksdixed Aathe otonahadt gtile MARfPOL noverent bet ween

he bl ades of the propeller and the 14 2 7 SEP, 2007  vanes of %B}e auxiliary
Lotor. A joint dhethechatierlrlstkoincluges e reft GiE BYouptesi i 3 @0 0t biSved of a
®pindle which is fixed t r r .shaft. jo MAbLOnfedt Rith dh&hBEChani cal
(i nk i nclﬂa@?qé rPI)Odr ﬁﬁ%g@nénggﬁtfgbgt 88'§§vat§r?efsobh®ﬁe Nnauxi lTary rotor with
o8ne f&st efakraimphdibt @deipsopélgdladeusittad nvdit hotanot her  op 5 fast eni ng poi nt
o the propeller blade of the main rotor. N The body includes wi ngs directed

transversely of Tﬁe'ﬁb@?iiwdh@@l\m@g@ giréted Pahbeerbelyiof eploagitbdidgl axitief wi ngs are
100 and 102 directed transversely and 00 N dovmv_vargpléfl vvherebg the tips 104
@nd 106 ohet heioaptegsbashyr: niTtherf wingst atsi NP2iang 102 dingckrdd trappY&FEY @A when on

€ | - g I8 | reopte _
Q the O hathosfiviery e e Rt 1o & BEHES, B rfniate oy 1

woper at i Orhélﬂcbbtetrlfb@dybsﬁHeinC&mrférgro'ﬂhH.S unit can have appropriate conputerized
ccontrols for signaling the operation of the notors operating the rotors and

el ol elative Rﬂé{jet ggné-dJ@ﬁwero@gemsecfﬂoecshéwee hegnat the niafleer tie the
odiments described as 15 an exanple and represented in the acconpanying
| gur es. Wdliopptdirf f Bigare 15valsbastiowss ai radii zentaeldurit dpreopei@tioe avith dke ar e

ible. For | ce, .instead of electrical | [ided oth
Forme of IEaPIcEed Thonah Ad posapmegse oigyend oRnRgenen FREATs oy he

P”’V: f'ed thte &d%fat(o‘?xt&ftﬁe otBed bESRLRY tRCRNeWidiE theirtrblatidé positiense can be” made
In a sorts o

The present disclosure is not limited to the embodiments described as

15 an example and represented in the accompanying figures. Many different
variations in size and scope and features are possible. For instance, instead of
electrical motors being provided others forms of motorized power are possible.

A different number of blades may be provided to the rotors.

A helicopter according to the disclosure can be made in all sorts of

20 shapes and dimensions while still remaining within the scope of the disclosure.
In this sense although the helicopter in some senses has been described as toy

or model helicopter, the features described and illustrated can have use in part

or whole in a full-scale helicopter.
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20 shapes and di nensions while still remaining within the scope of the

disclosure. In this sense although the helicopter in sone s en
described as toy or nodel helicopter, the features descri bezngﬁwa?gﬁ)ﬁ

illustrated can have use in part or whole in a full-scale helicopter. 15 2
7 SEP 2001 O THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: O N v 1. A

\delicopter conprising a bo it i I k .propel | er bl ades
ichis driv #%Q%W&%Eg@gﬁ?ﬁﬁ Imé@hﬂwgga%%t&l'r%@) 0 nounted; a tail
otor which is driven by a second rotor shaft directed N 5 transversally to

%he rotor shafit of s IniidGHtEr LehRrisirRN adbidy ivatty ar tlilora dnaimerotdyy withe O r ot or
haft of the main rotor and provided with vanes from%h& rg{a%r shaft for 00
(Mot at i on propellee wedee vofich ds adriven By a hetofesalt 8R O¥NICH HEea FFa?% rot or

eing nmounted such that the.longi ' [ opfioPfsHdME direerel | er
| ades ofMeyiediy ?{lu { &)?rorw igh I'gcéﬂg%p?éy ggl’(l %gﬁﬁg angl e rel ative to the

I 'ongi tudiypalsyaiafly &5 tHRNRteT shakOot the Maiestarf ah hexidanyi dote grivest by the2. A
hel i copter according to claim1 wherein the main f{Ot of, | n(il udﬁs f(grwo
Pr opel | errotnr ateft of theamein exeeand Arpyided Wilh¥angs [foRLHE HiREFNat fOr

el i copter accordjng to clai . Qr i e i of the
1ot aptahan: e semee ofOlieRaol e A Polohy 208N/ rotdl B0% OF

yepnnect e‘?g&l?ﬂ@écsmcﬁt et thé Idhgrutmenariscall ohé ok diye propliepdriadassot B rel ati ve
(sibvenent between the bl ades of the propeller and th es.of, the fauxi liary

) e va
ot or , andaia fotirns lagatechat amaauieoae reative s e Bding XSO V¥ ed of a
indlLe which i Srrotor shaft of the main rotor. 4. A

s .fixed.to t
i d8pt épeé(@ES?‘Bfkﬁ?‘B(”Mr%ne claims 1 to 3 wherein a spindle 20 of the

mai n rotor extends essentially in the |ongitudinal direction of the
propel l er bl gde ofa hbkcomémadaardingubiotdimi  wherein tee MaN SAT IRCIHERS vanes or

s Tocat eta/oa;;[roggller blades situated essentially in line with each other.
3. A helicopter according to claim 1 or 2 wherein the propelier
blades of the main rotor, and the vanes of the auxiliary rotor respectively are
15 connected to each other with a mechanical linkage that permits the relative
movement between the blades of the propeller and the vanes of the auxiliary
rotor, and a joint of the main rotor to the propeller blades is formed of a spindle

which is fixed to the rotor shaft of the main rotor.

4, A helicopter according to any one claims 1 to 3 wherein a spindle
20  of the main rotor extends essentially in the longitudinal direction of the propeller
blade of the main rotor which is parallel to one of the vanes or is located at an

acute angle relative to the longitudinal direction.

5. A helicopter according to any one of claims 1 to 4 wherein a
mechanical link includes a rod hinge mounted to a vane of the auxiliary rotor
25  with one fastening point and is hinge-mounted with another fastening point to

the propeller blade of the main rotor.
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acute angle relative to the longitudinal direction. 5. A helicopter

actording to any one of clains 1 to 4 wherein a nechanical |ignk sAgl
( a
rod hinge nounted to a vane of the auxiliary rotor 25 with o elffsg?eZﬂﬁg

point and is hinge-mounted with another fastening point to the propeller

bl ade of the main rotor. 16 2 7 SEP 2001 17 O O N 6. A helicopter

Caccording to any one of claims 1 to 5l%herein a &t fasteni ng point of a rod
ituated on the main rotor is at a distance fromthe axis of the spindle of

he propel | er gl adeg QfidoBerEidbrainl . ad®nanot krsimb astiers veherdinpei nt  of
the rod is situated on thg auxiliar% rot@? at a di stance frg?theéaxis of 5

Y . H

@&n osg! | | msmry?g pafrtt obf roHesitaatad orathe meirofotords 3@ dirfance Araeithe 8pfer
ccording o claime6 erein the dist - f njpN i nt
Fthe rofl B¢ RBOeRoTBPelHPHE: Bkt B FERr end BbBr FRSEARTD F0l Mer
| ades of th‘? oFgﬁé‘réd)Fsoéitdaﬁeé dhaee dhanrn kstodis badistanbetfweethe beis dfast eni ng

poi nt of e rod on the auxiliary rotor and the axis of the oscillatory N

10 shafi ah dashilatuy shatiof theoawxiliardmetofher ei n t he di stance bet ween the

bastening point of the rod on the main rotor and the axis of the spindle of

OOhe propeller _bl adgs, of IR Q48  c1his BRENE i bstwaiepe bet
Ghe ot her fast7eni n§ B%lcﬁg)pegn%gdlégxtglClléilr&yar ot orrquﬁgal ?ﬁgﬂgﬁjgéof tﬁe sHeen

Bsci | | at okpe shadiin®@boinhef thauid érathe mainabtor Enddhe Axfredfit ! :
cany one of clains %b The X itbespadlaethedi ng to

§in i ary_prcmajheritgaqiééépgzégg%g!rnnﬁétgg i%lrggqn Irék\]grk ;\Elguc?lé%cg];%%tg%g\ﬁf@%gbgrﬂ t 2?
Negr ees Wfés@eﬁins 60?&961& f‘l’\%' n%%l ofthée aﬂ&iligﬂﬁrd%r 5RE the axis of the oscillatory
10 shaft of the auxiliary rotor, and wherein the distance between the fastening
point of the rod on the main rotor and the axis of the spindle of the propeller
blades of the main rotor is about double the distance between the other
fastening point on the auxiliary rotor and the axis of the oscillatory shaft of the

auxiliary rotor.

15 8. A helicopter according to any one of claims 1 to 7 wherein the
longitudinal axis of the vanes of the auxiliary rotor is located within an angle of
about 10 degrees to about 17 degrees with the longitudinal axis of one of the

propeller blades of the main rotor.

9. A helicopter comprising a body with a tail; a main rotor with

20 propeller blades which is driven by a rotor shaft on which the blades are
mounted: a tail rotor which is driven by a second rotor shaft directed
transversally to the rotor shaft of the main rotor, an auxiliary rotor driven by the
rotor shaft of the main rotor and provided with vanes from the rotor shaft for
rotation in the sense of rotation of the main rotor, the auxiliary rotor being

25 mounted in a swinging relationship on an oscillatory shaft and the swinging
motion being relatively upwardly and downwardly about the auxiliary shaft, and
which auxiliary shaft is provided essentially transverse to the rotor shaft of the
main rotor, the main rotor and the auxiliary rotor being connected to each other

by a mechanical link, such that the swinging motion of the auxiliary rotor



propel l er blades of the main rotor. 9. A helicopter conprising a body with a
tail; a main rotor wwth 20 propeller blades which is drive ar
shaft on which the bl ades are nmounted; a tail rotor which i S%Preth a
second rotor shaft directed transversally to the rotor shaft of the main
rotor, an auxiliary rotor driven by the rotor shaft of the main rotor and
rovi ded with vanes fromthe rotor sha#t for rotation in the sense of
otation of the main rotor, the auxiliary rotor being 25 nounted in a

CQW ngi ng E£&lalik Q@?@@I%f%@ 5,1 bekLPleass daklofihd blapesiv BRIdEY of tAkI on bei ng

Lelativel y upwar downwar dl y about the auxiliary shaft, and which
uxi | i arymsvafdtor.s provi ded essentially transverse to the rotor shaft of the
inrotor, the main rotor and the auxiliary rotor being connected to each

Cd;;?g; 2b37/ EE?EQS? ﬁa}gelgogé %%@6%{\5% atr{}hoﬁéf“o?gz'lé] ths"Plth O wiHerdiR&nauxi | i ary

e angle o i nCi dence of at | east

one of thgijR&pebl tﬁé é?Jxﬂ%&i rétbr ishen aTRir lﬂ\érﬂmrdlam@ter/bfmeé miptator.accor ding to
any one of clalns erein the dianeter of the auxiliary rotor is

el | er than the d| aneter of the main rotor. O5 11. A hellcopter accordin
o any bne of dfai m Nelicoptey agserding te 178y Qvecofclaims I t&r JO MAESE NI Bepr ovi deg
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( Ising a a rotor wth prope
Cbl ades whigGlankes driven by a rotor shaft and which is nounted on the rot or
aft, 10 such that the angle of incidence of the rotor in t he pl ane of

ptatabl e wi thi2hd PENGIShAPITaNG Barery HBlr da Br1ery BLTVACBER I ati ng
movenent  apoli ke iPEVers Bkt roftShaft and which is mounted on the rotor shaft,
10 such that the angle of incidence of the rotor in the plane of rotation of the rotor
and the rotor shaft may vary; and an auxiliary rotor rotatable with the rotor shaft
and being mounted for relative oscillating movement about the rotor shaft and
béing such that for different relative positions, the auxiliary rotor causes the

angle of incidence of the main rotor to be different.

15 13. A helicopter according to claim 12 wherein a linkage between the
main and auxiliary rotor causes changes in the position of the auxiliary rotor to

translate to changes in the angle of incidence.

14, A helicopter comprising a body with a tail; a main rotor with

propeller blades which is driven by a rotor shaft and which is mounted on the

20 rotor shaft, such that the angle between the plane of rotation of the main rotor
and the rotor shaft may vary; a tail rotor which is driven by a second rotor shaft
directed transversally to the rotor shaft of the main rotor, an auxiliary rotor
driven by the rotor shaft of the main rotor and provided with two vanes, and the
main rotor and the auxiliary rotor being connected to each other by a

25 mechanical link, such that the motion of the auxiliary rotor controls the angle of
incidence of at least one of the propeller blades of the main rotor, and wings for

the body directed transversely, and a stabilizer at the tail, the stabilizer being

directed downwardly.



being such that for different relative positions, the auxiliary rotor causes

the angle of incidence of the main rotor to be different. 15 13. A

hel i copter according to claim12 wherein a |inkage between the] Sfl nZ2@HH

auxi liary rotor causes changes in the position of the auxiliary rotor to

translate to changes in the angle of ignci dence. 14. A helicopter conprising
body with a tail; a main rotor with! propel l er blades which is driven by a
otor shaft and which is nounted on the 20 rotor shaft, such that the angle

etween the pl ane Of ROIRtANCOHMpESiAg MR bbdyohith angilt ke nadh abterhafth may
vary, a tail rotor which i's driven by a second rotor shaft directed
ﬁr ansver spidpelienblates M@y issdrivien byf a toter shafhapddich nhiag&MUaisd PBt or
riven by the rotor, shaft, of .th i r i i vanes, and
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35 mechaniigt ahd e rgebhafatayt ey taiootafwhibe iauxvén by sexood rott rol s the
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p .
rotor, Ganahaft dijectedrtransnerssediuyo e wierethalt f 8¢ EraiB|roloraaiy adXidd P9 zer at
@he tail, ,the stabilizer ' irect r ; itBERv20Rfhesl9 15. A
el i copt ef’j”\é%q’rg)ryi gﬁ\%g%gorbg%ﬁ\%)ft weaﬁfééﬁﬁoqgmgnﬁ? n&i&g{dc?r%j VZ\v/iltt;;s hR%r ope_IeIser bl ades
ich is drienamdgyssantiopin s tiaé witartdeinttngitudimahaxigen theuserese efirotatiee r ot or

aft, such that the angl e between the Ia}ne ol .rqtati 05 ﬁ‘ t?e maifn r ot or
cand t he rof die 1 roiwaeseapiallyaparg|ig! tP&BSrOWfL@r\”? S PUER ' &"Se¥ond rot or

shaft dyre F&;S’el%rr%]ééf&%y't%é tiir} P6tof Qrot f%h?éléti@‘Iy tdhealMaLiter ghgle, an

xi liary rotor riven rotor shaft of the main rotor and provided
A th tve vaaes tewicemds b eemsdiary abtby beinganbimtedvin ehswinging Tei@NEldi nal  axi s

in the sense of rotation _of the main,rotor e ntiall ral l.el t he
| ongi t udi RAIamessiligoryshplaukich s %@V'd?‘ﬁgsﬁ?%@ﬁ'l tél?n%leg%@g t%ftlhghr((aJt(?rrrati n rotor
or at a rehahi yelye B! S RAABENG dildbibd! dderfatyp idhEvarsally tbheauxiliary

rotor being nounted in a swinging rélationship on ‘an oscillatory shaft
which is pormituded esseot th banes,aansy tres aidity retor tans ther avxilianiaotorodret he mai n

rotor and bein irected essentially trapsversal . ! i nal axis
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blades of the main rotor.

16. A helicopter according to claim 15, wherein the propeller blades
of the main rotor, the vanes of the auxiliary rotor respectively, are substantially
rigidly connected to each other and the joint of the main rotor is formed of a

20 spindle which is fixed transversally to the rotor shaft of the main rotor and which
is directed essentially transversally to the axis of the oscillatory shaft of the

auxiliary rotor.

17. A helicopter according to claim 16, wherein the spindle of the
main rotor extends essentially in the longitudinal direction of the propeller blade
25 of the main rotor which is parallel to one of the vanes or is located at an acute

angle relative to the longitudinal direction.

18. A helicopter according to any one of claims 15 to 17 wherein the
longitudinal axis of the vanes of the auxiliary rotor is located within an angle of
about 10 degrees to about 17 degrees with the longitudinal axis of one of the

30 propeller blades of the main rotor.



15 the auxiliary rotor controls the angle of incidence of at |east one of
the propeller blades of the main rotor. 16. A helicopter according.to _claim
15, wherein the propeller blades of the main rotor, the vaneg 6fS§ﬂe2007
auxiliary rotor respectively, are substantially rigidly connected to each
other and the joint of the main rotor is formed of a 20 spindle which is
Ufi xed transversally to the rotor shaf£0of the main rotor and which is
irected essentially transversally to the axis of the oscillatory shaft of
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e main rotor. 21. A helicopter according to any one of cl ai to 20
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| xed res%%%i vely to a vane. 10 22. A helicopter according to any one of
claims 15% G 21 wherein the tail rotor is supported by a swwng with its

rotor shaft which can rotate round a sw nging shaft which essentially
ext ends( accor dRagAthelichpter @ogotding iragnyoreof ceims db tore woaieipthe

cm-e![ |hcopt errc')to??i)s' sﬁpgglrtolago 3;[ & swing with ' it rSoP W%t Wit BdrBhdtate? r OB o Ot O
swinging shaft which essentially extends according to the longitudinal direction

of the body of the helicopter.

23. A helicopter comprising a body with a tail; a main rotor with

15 propeller blades which is driven by a rotor shaft and which is mounted on the
rotor shaft, such that the angle between the plane of rotation of the main rotor
and the rotor shaft may vary; a tail rotor which is driven by a second rotor shaft
directed transversally to the rotor shaft of the main rotor, an auxiliary rotor
driven by the rotor shaft of the main rotor, and the main rotor and the auxiliary

20 rotor being connected to each other by a mechanical link, such that the motion
of the auxiliary rotor controls the angle of' incidence of at least one of the

propeller blades of the main rotor.

24. A helicopter comprising a body with a tail; a main rotor with

propeller blades which is driven by a rotor shaft on which the blades are

25 mounted: a tail rotor which is driven by a second rotor shaft directed
transversally to the rotor shaft of the main rotor, an auxiliary rotor driven by the
rotor shaft of the main rotor for rotation in the sense of rotation of the main

rotor, the auxiliary rotor being mounted such that the longitudinal axis of one of



15 propeller blades which is driven by a rotor shaft and which is nounted on
the rotor shaft, such that the angle between the plane of ro%aéggn @bithe
main rotor and the rotor shaft may vary; a tail rotor which i ri@ by a
second rotor shaft directed transversally to the rotor shaft of the main
rotor, an auxiliary rotor driven by the rotor shaft of the main rotor, and
tthe main rotor and the auxiliary 20 rdt or bei ng connected to each other by a

chanical link, such that the notion of the auxiliary rotor controls the
ngl e of’ thezg,l ggnﬁ%l Gedbr IRASLIrPRR00EK 1bbeted R Gpehdige dnigidesatofe tohe nai n
Jotor. R cop er conprising a body with a tail; a main rotor with

@r opel | erlolﬂbmﬁlﬁﬁamm:bf fre alnillizenrdgr.a rotor shaft on whi ch the bl ades are
5 mounted; a tail rotor which is drlven by a second rotor shaft directed
ransversally the rator, shaft. of Ok erefNwitHXlekdrahYe 1ot or

ggriven by the égo OE @ﬁ&??“%leﬁ§”ﬁ§ Pot or @8& fotation in the sense of

rotation gfs 148 Hﬂnd@%$Mn dhe auxiliary rotor being nounted such that the
Iongltudlnéﬁ axi one of % 7 SEP 2007 21 the propeller blades of the

camin rotor is Iocated at an acute angle relative to a |ongitudinal axis of

Che auxiliary rotor. C?@ er substantially as described herein with
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