4 MAY 2007 1 HELI COPTER BACKGROUND The present discl osure cQrc Ly :],
i nproved helicopter. The disclosure concerns a helicopt er%eﬁgr’gd?ﬂm
particular, but not exclusively, it is related to a toy helicopter and in
particular to a renote- 5 controlled nodel helicopter or a toy helicopter.
SUVMMARY It known that a helicopter_is a conplex machine which is unstable
and as a result difficult to conttEHCQRIERat nmuch experience is required
to saf el y BageRoBNpuch hel i copters without m shaps. 10 Typically, a
hel i copter includes a body, a main rotor and a tail rotor. The main rotor

provi des an upwargk prisedt HRclRar: Ebscdifb bhaRbesvddhdleptedi r, as well as a
| ateral or forward or backward force to steer the helicopter in required

directions. ThistandfodiYe BRKEEGSt Aocpbspier 8EnkRal daAGRBEuEND Ut HiopPel | er
bl ades of the main rotor vary cyclically at every revolution of the main 15

rotor. Thexnsivehotibris retated riat artgly belipiey and idephdice!d r omai feMeiesi ti on,
whi ch y lead to uncontroll ed nove ts and to a crash of the helicopter if
t he pi ggt CPBE@@ mtdlegﬁelbgp&tertq{ea qugge;]ﬁcﬁataeéf the helicopter. Solutions to

sl ow down the effect have already been provided up to 20 now, including the
appl i cati @umhaRtabi lizing rods and weights at the tips of the propeller

bl ades. Al these solutions nake use of the known phenonenon of gyroscopic

precessi on causefl BwhifalBheRbiste! R & opiMel RECARR-IAEHI8UNSREeaNG 0 obtai n

the desired eff r 1s' not at all Insensitive to this
phenonmenoms siras@t idiffibals to toonfrog venthdth@ublo dxpetiehoe ns reguided he sifélye shaft

of the rotor as a result of the resistance torque of the rotor on the body.
operate such helicopters without mishaps.

10 Typically, a helicopter includes a body, a main rotor and a tail rotor.

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



To this end, the tail rotor is erected such that it devel op \z

t hrust which has to counteract the above-nentioned resistanc tor e of the
4 MAY 2007 2 rotor and the helicopteryis provided with neans whi ch have to
enable the pilot to control the lateral thrust so- as to determne the
flight position round the vertical axis. Since the tail of the helicopter
tends to mnonanduhel hdheoﬂhelr\ysepsjvaadad oithtrheans wiihhawe & enablentherpiddse of
smal | vari ations

ve tor e .mai st hel i.copt ers
are provi %&%rf)h”}? i%ﬁ%?ﬂé%“@isérf’d’ gﬁ}ﬁf@'%éﬁ%r{&@l p%?' B¢ (yr%r%chani cal
syst em sughnRS) 8xgyroscope or the |like which automatically conpensates the
t hrust of F]te tail rotor for the unwanted rotations. In general, the

stability Of a h§mh8?l9é?§:l leq%‘ﬁéo%t]'%? er?%blbttumrotufh@ thd QirivBLHAH 198

between: the rotation o e rotor movenments of any possible
st abi | 5zi mgainod®r, @emiensss drsndll vdratioesiis tmdiéve tarque obthe maimedter, r ot or by

f the tail rot th h the Like t
Conpensat dGSEURAPETS 2ke BAAEE BTA SRR IR NP FREo REuF SR B Phue o
the main fe@éé?ﬂfom@é?%n%oel“s&@ﬂen@fsu&ﬁ%s@?bwb%ebsé o\ﬁ’r’@h@mk@wléwlaﬁtdrh@ndampatI onal

speed of the main rotor "and of the tail rotor. When these elenents are
essent i al lopmpensatesrite, thtusé optHeotail sbionfer the unasinéed ttstiers. t he hel i copter as
desired. 20 This does not nean, however, that the helicopter can fly by
itself and can thgeneeintia retabibgr baian Helicgpter poslutiesnther remrieotehe f or
exanpl e hovering or making sl ow novenents without the intervention of a

pi | ot 10 Nbﬁ%ﬂ%crt'onfqe)}‘f"ﬁ@na hel i copter usually requires intensive training and
much experience of the pilot, for both a full size operatjonal real
helicopter as 23hewbfatien ftthe Fripi Kigdes: e ﬁ‘OrVémﬁrﬁﬁc nfhYl PP NBdel

hel i copt erg, TG, PN EGENEoHORREQRIN B ML TelQidNB! Bhdife JRENE mRV RS b9t the

above-
means 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

control 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.



menti oned and ot her di sadvantages by providing a sinple a

to auto stabilize the helicopter, such that ogeratlgg thegﬁélpiggyngﬁgigﬂes
si npl er and possibly reduces the need for |ong-standi ng experience of the
pilot. 4 May 2007 3 The helicopter should neet the foll ow ng requirenents
to a greater or |esser degree: (a) it can return to a stable hovering
position, in casthehehlcoptemanded meetstharfbbowiegatqtuinemehisgtet a geatier ioons.  Such
disturban?e nay occur in the formof 5 a gust of wind, turbul ences, a
mechani call®3565H€8iRshge of the body or the rotors, a change of position of
the body as a result of an adjustnment to the cy C|IC vari ation of the pitch
or angl e of |nC|@%ﬁb@ﬂbﬁﬂﬂHb“bﬁé%@ﬁﬁépVSﬂ@aé@SBP”tHbcaW%Phan#BNaB? a

steering Qfis %rtﬂ)%gkr@?tfl’ﬁ@tﬂ %En&#ﬁgn%l l@?txoh‘otu%\u?oaﬂogl%?g ekl refhtt’heafegr(o?) t he

tinme reqwre stabl € position shoul'd be relativ
short &nd at hastoi evimdnt twbubheehebl mephmicalhtmbdclhmwgeeIoattheequys nsalthe

According to a first as ect ft t
hel i copt eﬁopé?rp?l@?ﬁgeagb%‘aﬁ)?w PIE%QG %I?/ ésggnﬁsh‘ﬁ;%t I%$ ‘?ﬁ\ihﬂﬁpgﬁglth%r bl ades

whi ch i's %ghlvce{?arl?ého@l 60fherp m%rta@@evmnﬁhdéh@e b aflesrareheMBIHM8 bf thet ai |

r ot or Is driven by a second rotor shaft directed transversally to the
rot or shafmaihFowl or hestemiimg pbthertail astoaoxite lkeywithvamimdai eféectbgnd he rot or
shaft of the main rotor and provided with vanes fromthe rotor shaft for
Lot ation in fjhe @ﬁmtsitlmfe rLequtedmcmretofn tohiberstalnle rpoisdion dhoeldabgireladvelyr ot or

ei ng rmunte such that the |ongitudinal  axis of one of the ropel | er

bl adedOof ShRE 3R} herpewmest ‘Pfdéﬁth@éic%ﬁteéﬁ %‘@Gsbé rg,lﬂngly $Bpkht i \F/)e ltoo t he

| ongi tudi nal axis of one of the vanes of the auxiliary rotor. 20 According
to a second aspebecaflinchéo i avigrat iaspect ér e nvendonddoerg indPKigee ep

conprisin t o] h
ariven by MaTeREY Shictistig A hoeh TRL 2olabek i ToBIn L, SEeBLATBRAE" “ni B
i's drivenvhiciaisaaess byod eotos kakit ¢h neddrethet bladsyerrsahbynted: hailrroteer shaf t

of the main rotor, an auxiliary rotor driven by the rotor shaft of {he main
rotor 25 avfucfpmdnmbm ﬁewr%got@rr ohaft Hiseptse dransiyarsally de thetraior shaftn t he

sense18f "FULAL 'n‘?é"in 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 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

30 auxiliary rotor being 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.



of the main rotor, the auxiliary rotor being nounted in a i i
/ : o o AN .00

relationship on an oscillatory shaft and the sw ngi ng no

relatively upwardly and downwardly abgut the auxiliary shaft, and which
auxiliary shaft is provided essentially transverse to the rotor shaft of
the main rotor, the main rotor and the 30 auxiliary rotor being connected to
each ot her by a Aewmddimgc&d d ithkd sspetttdfathe terdimnndhare notprovidedl @he

auxiliary raotor, controls th ngl e of, i.nci dence,of at |east one pof the

P opel | 1 NEERE" SPMPR gar OLa i Satellng 20 7t PreRsYRE By e h AR e r o
aspect of denig)venbio? BhatthiE winfcPisObdR@daon e ir6ePLARMCOR tifdtNBea body
wth a tail; a rotor with propeller blades which is driven by a rotor shaft

and whi ch anglenolincisignea af Hlee refpoin Yieaplane sficatatinatofithe rotengnd tbe rpieci dence

vary: g St atial 11 FREeR o pERL iR eiebale AT Ined Pl SFef AR ndnB™ ¢ ™

nount ed f eRodrebatovelfiel ddcilating mdwen@ftabahetie tdier sivdfornd hisdihg andhbei ng
such that for different relative positions, the auxiliary rotor causes the

angl e of thaiciaefidferatt falativanipgsitiohsr the ayil@ry freldntausese eliang'a ®fa fourth

aspect of . I v ' -t [ i.ded a 10 helicopter conprising a
body with ”]ziaa(?%':l% gﬁ;mﬁca}ﬁ%mrrgﬁgﬁov%%tcﬁﬁ%?éggel | er blades which is driven by a

rotor shaft and ich is.munted on the ¢ r. shaf t -t . the_angl e
bet ween t he pl anec%cfrgln& ggiaoﬁo%r?n tHE° ioﬁ%gt'gygrzthodit%é?‘?d?o&%gs”rq%?ta rrgy
vary; 18 t aelicégteprcomprihhd & 8oly ety ails ec aidn retar wihabropdilgrepleds
transversally to the rotor shaft of the main rotor, an auxiliary rotor
driven by Wmeh isdrivroby shigter shaft padnuiah ionurded opr ibei el shath sugb vanes,
and the j tQr t il 0 i -ng: t other b
a rrechanirr?é thgnal%,gle gﬁ@hee{ﬁ ﬁt:g? Lﬁ%&'aé rgffo%/qt%tﬁ)tnoéf tp %enq%ﬂ)%?ﬁ?%r%yqﬂgtrgtr&%g%pr ol s th)é
angl e of imgy denge aoftaidtrotdreasiicrone éfivarhdypropetbed titadadafif dirbetedai n

rotor, and wings for the body directed transversally, and a stabi|izer at
the tail, tansveisaly [ !a rafef phgftiet g wgin %Ofd@\mw'tﬁry.rot,&é@éwav%gtl“é afifth

aspectz0f LR JAKCHH QM mal P RSt6r bRd r8Yiid8dvith two vanes, 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 blades of the main rotor, and wings for the body
directed transversally, and a stabilizer at the tail, the stabilizer being directed

20  downwardly.

According to a fifth 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 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

25 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 extending essentially
in a line with their longitudinal axis of at least one of the propeller blades of the
main rotor or at a relatively small acute angle relative to the axis, the auxiliary

30 rotor being mounted in a swinging relationship on an oscillatory shaft which is
provided essentially transversally to the rotor shaft of the main rotor and being
directed essentially transversally to the longitudinal axis of the vanes, and the

main rotor and the auxiliary rotor are connected to each other by a mechanical



hel i copter conprising a body with a tail; a main rotor with jrqpe r S
which is driven by a rotor shaft and which is hinge nount edlganALﬁcgﬁﬁg}@
shaft, such that the angle between th? pl ane of rotation of the main rotor
and the rotor 25 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
auxi | i ary linkt suchdthiatehe wingieg motion of hiad tauafliatyheotoaicnnirolsotheamupIpradvi ded

with two vanes ext i ng essentiall inali with their |ongitudinal axis
of at |eadt® %%?feqqﬂ%a%r%?ﬂh? pIS‘Pé/{%J@é b@detshcgeih?rﬁ??i”rr QP5r or at a
relatively small acute angle relative to the axis, the auxiliary 30 rotor
bei ng nmount ed i PRECYANSYIR P rdxtht peRRM ¢ & dnverdion ItBet ys s‘?fo’%/jeﬁh?ch i's
provi ded Lal e L1y e f§it0f i tor and
Being i f SR oieE oI SEbody with 2 It B (518 ik proBg| ebRaes; °f 2
vanes, 5andvititie is daven bgtarotandhafhenduxiichas ynowtted oar hecrotoreshadt] stusheach

ot her by a mechanical] 4 MAY 2007 5 _|link, such that {he swinagi not,i on of
the auxil it%?vﬁ?@t”@eé%ﬁ\{\f% betrignengitatdn of em@ﬁaef%fan&t%ﬁga@ SBAE of the
propel | er rHé)ﬁq}aﬁy;pfa L& BRIMWHRILNs AR HyNG Bcand! oy apBACHIrGEteline
invention, there is provided a helicopter ‘conprising a body with a tail; a
mai n r ot ortranisvérspy petheerotbt alafs of Hrewmiadhrater, dni awexliasy rator @%wenﬁyathe and

which is nmounted.o he rotor, shaf such that the,angle.between the plane
of rotati 69%6f3%@ﬁe&rgg‘ienmra& 6?t05n%f“{ e rotar Oﬁﬁﬁdet%gu%%% ygjo?%%’ﬁsr ot or
whi ch1ps diohvestelyto? el WitHer B0s rabaidnichiriead eflicht hanspersatiby dfahthe rotor
shaft of the main rotor, an auxiliary rotor driven by the rotor shaft of

the main rasediary selar cretrais e at@e einBcideacawiiatilapst eoe of theirfgraler
connect ed bltj%q eagft}hgtn%b rgfqga mechani cal |ink, such that the notion of the
S

. es . . .
auxiliary or “coritro e angle of incidence of at |east one of the

propeller blades of the main rotor. According to.a seventh aspect, of the

i nventi on, t_here]iF%oer’@/FQj@dseavemglqs&‘?ﬁf&fqf_&%aﬁﬁ@foﬂg?gerﬁo@yp WHhatail: a
mai n 1ot orhadibh hePl @RIy A Bday willp aMHich insaifl loyswiY robelier bkt on

whi ch the bl ades are nmounted; a tail rotor which is driven by a second rotor
shaf t 18i r exhiehl is damew dysalrpiprtshiafthen mdi@r thehhfedes 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,
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
20 main rotor is located at an acute angle relative to a longitudinal axis of the

auxiliary rotor.

More particularly, the disclosure concerns an improved helicopter

including a body with a tail; a main rotor with propeller blades which are driven

by a rotor shaft and which are hinge-mounted to the rotor shaft by means of a

25 joint. The angle between the surface of rotation of the main rotor and the rotor
shaft may vary. A tail rotor is driven by a second rotor shaft which is directed

transversally to the rotor shaft of the main rotor.

The helicopter is provided with an auxiliary rotor which is driven by the

shaft of the main rotor and which is provided with two vanes extending

30 essentially in line with their longitudinal axis. The'longitudinal' axis is seen in
the sense of rotation of the main rotor, and is essentially parallel to the

longitudinal axis of at least one of the propeller blades of the main rotor or is



of the main rotor, an auxiliary rotor driven by the rotor shaftyaaf,\{/h i
rotor, for rotation in the sense of rotation of the main r ‘\ﬁfah\ ?\%:P—
auxiliary rotor being nounted such that the |ongitudinal axis of one of the
propel l er blades of the 20 main rotor I's |ocated at an acute angle relative
to a longitudinal axis of the auxiliary rotor. Mre particularly, the

di scl osur ¢ocated euithin anclatipelgvardalhatiteopigs withnokuditagp@pkdeyblatelaxés.tai |l ; a
main rotor_with ﬁ%a})eller bl ad s which are driven by a rot(? shaLt and

whi ch ar e Thih§ex QAT 1% PP ‘?%t“?ara SHHIA NGy FRH sOTh 1AM, 08612I8NhSNaffhe angl e
bet ween {ihishifd Becigbd re%%éﬁw@ Rhnd REABOMOIREr 3Agk: [dTanEham ibalt may
vary. Atal rot driven a secon ot or which is directed

t r ansver sdlhisyist diretcihed em@ﬂlaﬂhaﬂamwérsehe ﬂrmiqngmtudmllal aiﬂse)fmeé vaogs.ef hes
provided with an auxiljary raotor ich is dri enb haft of the main
rotor and rv\?l'f’c??t‘?saﬁpotnedéd'x@ﬁ r&@é YEnEIEG %%Jpnaag‘éftgggérﬁ&oughl § in line
W th thei méanrgiddidhraduci*that thENGvihg g rhfbmabf thexdukiliaty $68R cbitrbltBesense of
rotation of the main rotor, and is éssentially parallel to the | ongi t udi nal
axi s of atanlgéea@ftmold@ncaéonflatale@rsbp@qe péthepprageberdilad e ohlienmabt ®toror is 4 MAY
2007 located within a relatively small acute angle with the latter

propel | er bl ade lalx;brsacticél'ht spperrs|that yushoaoiimpsoveddwlidepterns mcmism@blag manner

on an oscillato ovi.ded essentially .tra to the
ot o onarnctblieSieel raphfely kb I & R G A RN R A e o
the | 9pgi kygiBal axis of the vanes. The 5 main rotor and the auxiliary rotor

are connected to each other through a nechanical |ink, such that the
Swi ngi ng notionsy e n nce of
at | east one of t éorhpﬁpel HH%T[?SEEE@{N‘ ?‘%EGI%%F%&@O%@% |@o;ﬁér i:stlﬁllggg it

appears t madressighleany sugpeoded thel tad opbewithstsmoter sStafilihe swung VEI‘DIanICanES
itself reIativeI%/J uickl?/vm'&‘h or thout a restricted int rventl
AY posHing &

t he user raetora foSY afft a ctViey ¢ (ﬁ%@f‘t@l}’r@x qiis H%ItFEOpter is
made ‘?%ﬁélﬁ#éillr%lwre\%ﬁ@rp?élgﬁ\}wtotﬂﬂ%ﬁ lof9d QE|i M8, 1 ts rotor shaft in a

SW ng whi can rotate round swi ng shaft. The swing shaft essentially

ext encllg in the 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

shaft of the tail rotor at a certain angle.

20 By measuring the relative angular displacement of the swing and by
using the measured signal as an input signal for a microprocessor which
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 rotor can be adjusted so as to
counteract the unwanted effect of the disturbance and to thus automatically

25 restore the stable flight conditions for the helicopter, with minimal or any

intervention of the pilot.

The main rotor with propeller blades is driven by a rotor shaft on which
the blades are mounted. The auxiliary rotor is driven by the rotor shaft of the
main rotor and is provided with vanes from the rotor shaft in the sense of

30 rotation of the main rotor.



| ongi tudi nal direction relative to the body of the helicopt erzol niaég_of
mal function or the |ike, whereby the helicopter starts tO‘@T ﬂm 0)
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 sw ng Thhaduxilgfryt feott as | moohted &t @ seingmign relaibeshigOoByameasur i ng

the relative,angul ar di s enent of the _sw pg and by using the measured
si gnal as Oéﬁ'”?{‘]? t%fgn%ﬂ%_ ?tgfe éwﬁﬁ%rﬁ%p’?’%@%s88'”\9&1?‘%@“@%%\%?@&’ ha"dri ve of
the main KoMy ddert did a@xipér[yt%%ﬁt ﬁFHe ALy 8P aft id th;id&!"eé’gentﬁllgo as to

stabilizer algorithm the thrust of the tail rotor ca e adjuste
count er actranReergavaibe dotef sbaft obthe mainlratour Bhaceaiandtdrarncdhine auwdlamgt i cal |y

25 restor flight conditions fagr the helic er,, Wth nmniml or
any R Deroh Bre kBB Eeiky tgﬁaé%ﬁ.Otbr%reb%ﬁi’He&&ﬁ%?aqd}inghs‘b&%@tlt@? SHINGYRS i s
driven by neotioptsfrths hakiiaBnrotdh edhtrdidithdh e of HcRidRReNal ledh®nadWrithéd ary
rotor is driven bila@the rotor shaft of the nmain rotor and is provided with

vanes froReRRIeF Blasiessidlhe main feler.sense of 30 rotation of the main rotor. 4
MAY 2007 7 The auxiliary rotor is nounted in a swinging relationship on an
osci | | atory shaftheapadglehef isaidagcagf the rador beihegolaet aff irvialtipn uhwee dotpr and

downwar dl iliary shaft. The auxiliar haft .is provj ded
essenti al %{/‘aqﬁﬁ%&s’egﬁﬁﬂ% \ﬁ{é, ?%‘?W ARARLY 6%0? Wza%af%w t%tﬂ?ﬁ f&?hél!‘grii n rotor
and the aixidri miatie betifatify encrimest geodtotreashopishar. byiderdre haptigal i nk,
such that the swinging notion of the auxiliary rotor controls the angle of

i nci dencePBpItigns |asasCHNBIabthe Heixiligrb pelor @auspades astle Ieé ineifleneatioz . The
anale of LRRAESOhe el B, BLARET PRI 20 2ol 0T o 20

the rotor aft may va an auxi 8 r ot or

shaft 10cassdochargjeat invibeqsusitidradi 1he AV Nbtorhe Utarishee tOtcPaNgBakH -
Different relative positions are such that the auxiliary rotor causes the

angl e of IMFAYARCEIHgdence.

15 The propeller blades of the main rotor and the vanes of the auxiliary
rotor respectively are 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.

There are wings directed transversely of a longitudinal axis of the
20  helicopter body directed transversely and downwardly and a downwardly
directed stabilizer at the tail of the helicopter. This facilitates stability on the

ground.

DRAWINGS

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

reference to the accompanying drawings, in which:

Figure 1 schematically represents a helicopter according to the

disclosure in perspective;

30 Figure 2 represents a top view according to arrow F2 in Figure 1:



main rotor to be different. A |linkage between the main and u§|llqﬁl‘i860#

causes changes in the position of the auxiliary rotor to t

changes in the angle of incidence. 15,The propeller blades of the nain
rotor and the vanes of the auxiliary rotor respectively are connected to
each other with a nechanical |inkage that permts the relative novenent
bet ween the bl adegurss BrendAoppréemtangpddiee sctiess afccohfing@usilinieariyl|r ot or .
There are_w Idilg.ecte ~transversely of a longitudinal axis of the 20
hel i copt e?nggg@ Yi'"'8%% Y transversely and downwardly and a downwardly
directed stabilizer a;é the tail of the helicopter. This facilitates
stability on thé‘z'gtjrreo AGPTESRAW RALEW |} the dear aior paft hedicalggl iai figuiee

char act er hotasR Sfargdesdiiecl osure, the 25 follow ng enbodi ments of an

i nproved helicopter according to the disclosure are given as an exanpl e

only, mithout bet; I i . Wit reference to the
accorrp%\nnyi ng drgt\/{naﬁbésér;%%q%el\gﬁw%l%gﬁq'ﬁgio EER@’%@ frlz'fz:a'lgf‘ffa epresents a
hel i copt er accor in’%,\}o t he discl OSL{:Og\ﬁ'.n ger.specti ve; 30 Figure 2
represents a top orew SRUEFANSF YA ABNEICit Figure 1; 4 MAY 2007 8
Figures 3 and 4 l;.epre ent respective sections according to lines II1-11 and
LIT-111 in Figurdd9re EieRieacBISayaaitaf §igurgi%w of the rear rotor part
indicated in Figure 1 by F5 to a |larger scale; 5 Figure 6 is a rear view
accordi ng to ar rro@H1eed rePERgise giffergritgyigve of thectar estonio§ Fgwars; ant of Fi gure
1; Figure 8 represents a variant of Figure 5; Figure 9 represents a
di fferent view dfigtieetq sgprepentera sdctiBnguirtiee 8elicdiitgur e 10 represents a
section of the helicopter;

10 Figure 11 schematically represents an alternative view of the

helicopter according to the disclosure in perspective;
Figure 12 is a perspective view of the main rotor and auxiliary rotor.

Figure 13 is a perspective view of the tail rotor and tail stabilizer in a

second embodiment of the helicopter;

15 Figure 14 represents a side sectional view in the second embodiment

of the helicopter;

Figures 15 represent a perspective view of the second embodiment of

the helicopter;

Figure 16 represents a top view of the second embodiment of the

20  helicopter;
Figure 17 is a rear view of the second embodiment of the helicopter;

Figure 18 represents a sectional view of the second embodiment of

the helicopter along line !8-18 of Figure 16.

DETAILED DESCRIPTION

25 The helicopter 1 represented in the figures by way of example is a
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.



10 Figure 11 schematically represents an alternative view Ofé@é‘ﬁ&&hel' opt
accorgi ng to the disclosure in perspective; Figure 12 is a p . A%eg&ﬁ%@%
of the main rotor and auxiliary rotor. , Figure 13 is a perspective view of
the tail rotor and tail stabilizer in second enbodi ment of the

hel i copter; 15 Figure 14 represents a side sectional viewin the second

enbodi ment  of tFlee hedin color dris p%@de@&ylﬁee:i:@@fe\ﬁﬁé{%is&:am%%o@?éﬂWefbj[o\/?ev‘/i g:‘N of
i t i he helicaopter;: Figure. represents a top v

ety v L R G AT MR NCHE LY S

second empdherwitioghict e e IR @ anrBralice yHbiT RPEASENYS, Arespelopal view

of the second enmbodi ment of the 'helicopter along |ine"! ( re 16.
DETAI LED DEXORP RMAGN s sThesitre|10c eieezbyltheepots éhisefdr iexatripte Bhaks@sc by way

of exagpl \;?\rj“%tﬁr \ghiq%ggﬁoﬁlée?%@h&%%%g%{%g; f:opt er which essentially consists of

a body 2 3; aminrotor 4; an auxiliary

rotor 5 driven nchronously wth the latter and a tail rotor 6. 4 MAY 2007
9 The nain rotor F?'W%R?fééa%y GRsgriasoiwapepellar bladped 2avhish@reiead 7 on

afirst u I j Neko f i j i ng- t iin the body 2
of the helmiq\%c?gtpg?étﬁlgqg IFr’ﬁﬂ}lrgf gﬁ?ﬁglﬁ]&ﬁ]n rjugﬂaéaﬁ%?gﬁéics%gnﬁsvgngfgﬁ I%@Eﬁs of a
nmot or 9 afdMRer phperaller blades, 12nher eby the notor 9 is for exanple an

electric 5 notor which is powered by a battery 11. The main rotor 4 in this
case has two prope tigrorbamglesofldcieing RIS the probBReOblaReactd Cal biet N 1 ne,

ich just as well be conposed of a larger nunber of propeller
Eftadﬁ@ iz?"’%lﬁ%isimga}%r‘\ ‘éi’ﬁ{ﬂhef%ﬂ?"'sit g iPaeirriler Riasiest eaprepreseeiedohdigess 12, in

ot her 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
angle between the plane of rotation of the main rotor and the rotor shaft may

freely vary.

15 In the case of the example of a main rotor 4 with two propeller blades

12, the joint is formed by a spindle 15 of the rotor head 7.

The axis 16 of this spindle 15 is directed transversal to the rotor shaft
8 and essentially extends in the direction of the longitudinal axis 13 of one of
the propeller blades 12 and it preferably forms, as represented in figure 2, an

20  acute angle B with this longitudinal axis 13.

The tail rotor 6 is driven via a second rotor shaft 17 by means of a
second motor 18 and a transmission 19. Motor 16 can be an electric motor.
The tail rotor 6 with its rotor shaft 17 and its drive 18-19 is suspended in a
swing 20 which can rotate round a swing shaft 21 which is fixed to the tail 3 of

25  the helicopter 1 by two supports 22 and 23.

The swing 20 is provided with an extension piece 24 towards the
bottom, which is kept In a 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.

30 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-



10 words the angle A which forns the propeller blades 12 as p Eng ﬁ né,_
figure 6 with the plane of rotation 14 of the main rotor 4, d

as, the main rotor 4 is hinge-nounted &N this rotor shaft 8 by nmeans of a
joint, such that the angle between the pl ane of rotation of the main rotor
and the rotor shaft may freely vary. 15 In the case of the exanple of a

mai n r ot orMmantigned stake cpfn@pebfﬂfre bliade) is Fikedthmg leﬂ& skRsdrorMRdtHYtaft Spi ndl e

h is 16 of this spindle 15 is directed
gfaggver gﬁr&bmhtrﬂ@%‘?%ﬂto@ &A‘%O nEagyie d32 BRiRTIvE PYOUiRE Sifpdagamenieofdheect i on
of the | ongiitgidDmad taYs of ¥ @l reng GjrfounHIr't’ize ngﬁérﬁ%zl?' ades 12 and it

preferably forns, as represented in figu acute angle Bwith this

| ongi tudi nal axi id 3jeaffat ﬁ‘fl aﬁﬁul%F d?s Iasceqﬁeﬁ@e&ntﬁ %WI%ezg)(rjgzg%rgsggE shaft 17

by neans of a second notor Pansm 251 0 Be an
el ectrbc miganured TrhethleaWaysofomrexérrwle by imtesansadfar psteatioméferand its drive
18-19 is suspended in a sw ng 20 which can rotate round a swng shaft 21

which is fixed tDhe heedsairdd Signhl c@bbbhgeleld SOMRI sﬂgrﬁbeéﬁ"é)céHtP&ch]&x? 22 and
ovided with an extension piece 24 towards t bottom

3M?l)l c-rll-hlessvk\‘n’eb‘g” fSn”IQFE%{W%“eﬁd@ltf‘?éwa%ﬁ MR comntralss e dgvexs ofvtien main a slt ate
of rest, y&erabynd B?tl?éa?éwﬂ)tﬁroéoinos Alch, it 4 rbﬂlg%a vgtl’P%gs'tt Eﬂgglpgwom a

and di rect ed crossw se e fi rs rotor end of

t he ext enwihish pilkgige McMnteheteevmgg:ol’rﬁmasd e dedddan W@ﬁe@@n%%?r eas
oppos e the 05| ti o net 26 in the above 4 MAY 2007 0 nentioned

st at e f PE’Q (eimerp; ﬁ%{r%or g I$ MesguEetheymet the syeRgshaft 21, geswitng ai | 3

whi ch k t r cerrent of the
v ng 20 Hor %ﬂu”swof’“%‘ﬁé@‘?gﬁﬁ%ﬁ?%rhteh@oﬂ’fun?} PHE O R TR 2N O e

t hat t hi srefefigl the pdis§ipinaefghemeliobptehé. swi ng 20 can aI so be 5 rreasu_red in
ot her ways, for exanple by neans of a potentioneter. The neasured signal can

be used as an inhe hsligoer flois alscoptovledb@ith an auxiliary rotor 5 which is
driven substantially synchronously with the main rotor 4 by the same rotor shaft
15 8 and the rotor head 7.

The main rotor 4 in this case has two vanes 28 which are essentially in
line with their longitudinal axis 29, whereby the longitudinal axis 29, seen in the
sense of rotation R of the main rotor 4, is essentially parallel to the longitudinal
axis 13 of propeller blades 12 of the main rotor 4 or encloses a relatively small

20 acute angle C with the latter, so that both rotors 4 and 5 extend more or less

parallel on top of one another with their propeller blades 12 and vanes 28.

The diameter of the auxiliary rotor 5 is preferably smaller than the
diameter of the main rotor 4 as the vanes 28 have a smaller span than the
propeller blades 12, and the vanes 28 are substantially rigidly connected to

25 each other. This rigid whole forming the auxiliary rotor 5 is provided in a
swinging manner on an oscillating shaft 30 which is fixed to the rotor head 7 of
the rotor shaft 8. This is directed transversally to the longitudinal axis of the

vanes 28 and transversally to the rotor shaft 8.

The main rotor 4 and the auxiliary rotor 5 are connected to each other

30 by a mechanical link which is such of the auxiliary rotor 5 the angle of incidence



which is not represented in the figures, which controls the%r_lv S, \of
main rotor 4 and of the tail rotor 6 and which is provided ‘Pﬁé 'iB%ZF
stabilizer algorithm which will give counter steering command vvhen a
sudden unwanted angul ar 10 displ acenment of the tail rotor 6 is neasured
round the swing shaft 21, resulting froman unwanted rotation of the

hel i copt e/ of ablemét the ofoherprehallar Bladsm 1asoft the mest aoter uhelan%I givem of 'E:)he
hel i copt er |icopter 1.is so provided with an auxiliary rotor
which is H%WI%&%E & f@?gf@ﬂ?g htlonously with the main rotor 4hby t he
same rotor shaft nd the rotor head 7. The main rotor 4 in this case
has two vanes 28Tr\‘/{ﬁ|r€ rlg @%%%ﬁ’th@lt‘F@tQﬁp"W@i@rﬂquﬁ f Baif the oryn rolér nal axi s

29, wher ebykhenkoRgidriey @%lnt%’? rﬁeﬁn?é&pkgg arf A6 Of {nqtﬁ;%rg@ Rof

the main rotor 4, is essentlally aral e Iongltudlna 13 of
pr opel  er witheaiehaRsefonchiastamiimg potrbr35dsituatexhat astistaace étont itvelattesmal | 20

t le C th th atter at hrotors4and5extend nore or
?ggse Sggéﬁer]@lg\émdﬁo't%tﬁ%otp %ﬁ’@nﬁn%éjﬁi:rth%ayﬁ' '?Weiqi%ﬁ&weme&nswfa@é@cqrzd and

vanes 28. jolfxe3glhadBtRicopl 160G AHxsyiary rotor 5 is preferably smaller than
the di arreter of the main rotor 4 as the vanes 28 have a smaller span than

the propeller t b, a i dl
connected to ZSbLIgég t%'ﬁ@?%ﬁ??ﬁgﬁ%%%m e éf#l%g%%de L&x‘?'? [?otor
i S provi dérdm ﬂneaaxusmﬁmgutm@spmumw@mtmpm@euéﬂ tataaegmfmftheaﬁ)ambt@MI s fi xed

toth rot head 7 of he rotor shaft 8 This is directed transversally to
t he | Qg Wu&(er%ﬁ %P&%fﬁaﬁﬁé"“%aﬁ& %Oaﬁaetwﬂ@\%m@r@l& sityated ratar shaft

8. The MRyRidMIeOr fbnRtb &h@3@%&1‘1&%&!!&@?%@&%bﬁf?f?@g%  bfpraach ot ner

30 by a mechanical link which is such e auxiliary ro ie angl e of

i nci dence 4 NAYﬂ%OalstachAD% ?éfe{aeo"l\ﬂ]arg&ethgb tbg%ﬁﬁéﬁg %rngbl ad e.12 of t he

main rotor 4. In the given lin Thi s

rod 31 i sdhubige}meemhs&dnt@Eaapdcumh festemihg @it 30farich8s5 mhiHe Foet @T arét With
one fast emtuna(%eg O!sgctan ?l’r% th sr{a?%re]sofoﬁotgti(j)r? iRntonB%eaggmae lsicej\éecgf ﬁ')rempﬁfpeﬂgg
15 blades 12 of the main rotor 4 or of the vanes 28 of the auxiliary rotor 5, in other
words they are both situated in front of or at the back of the propeller blades 12

and vanes 28, seen in the sense of rotation.

Also preferably, the longitudinal axis 29 of the vanes 28 of the auxiliary

rotor 5, seen in the sense of rotation R, encloses an angle F with the

20  longitudinal axis 13 of the propeller blades 12 of the main rotor 4, which
enclosed angle F is in the order, of magnitude of about 10°, whereby the
longitudinal axis 29 of the vanes 28 leads the longitudinal axis 13 of the
propeller blades 12, seen in the sense of rotation R. Different angles in a range

of, for example, 5° to 25° could also be in order.

25 The auxiliary rotor 5 is provided with two stabilizing weights 39 which

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
controlled from a distance by means of a remote control which is not

represented.

30 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;



5 wth anot her second fastening point 35 situated at a di stance t
latter, it is hinge-nounted to a vane 28 of the auxiliary ro%r M«%&/ngg@g%
of a second joint 36 and a second |ev arm 37. The fastening point 32 on
the main rotor 4 is situated at a distance D fromthe axis 16 of the
spindle 15 of the propeller blades 12 of the main rotor 4, 10 whereas the
ot her fasthielgtipobatwes the dibknaexiD aad ¥; tiod sizeSofi thesidightsedd ahd ahdi st ance
E fromthe_ axis of. the osci]Jlatory shaft 30 of the auxiliary rotor 5.

The di st afgaig) iogﬁber diaspelsr %Bﬁéwege& theraA N IO s gIXilgny a6 S he

doubl e of gshb gudisitedeaemBxinant s gtabﬁ@_eni ng points 32 and 35 of the rod 31
are situated, seen in the sense of rotation R on the sane side of the

propel [ er 15 bl aﬂ?egpégré?ifﬁnt&%g?rhgr({\/%ﬁq{eliéoBt{c)a(r)qfaéé&‘?diﬁ?@ﬁ%?%%}js%ﬁos&ﬁg

auxiliary rotor 5, in other wo hey are th situa ront” of or at
t he baek ¢fas fdlopssopel | er bl ades 12 and vanes 28, seen in the sense of
rotation. Also preferably, the longitudinal axis 29 of the vanes 28 of the

auxi liary rotorinSliglsette iototshe Sens6 ot driveatdtencdtainnpegess aneangl e F
with the \R/ﬁo I.chg%it inal axis 13 of the propeller blades 12 of the main
rotor 4, ®hi CPRINE ahgirea® Ip Sregfed He ralagen to dhe ralghs t akla repulalpbut 10,
wher eby t b i i i I j i nal
i 5 13 of T MAneClqtE, 4 BeRerAcy h Ufri30RE SPas SRR e IR

Di f f er ent Tarsg @sdesveadranygaintaf jt dtar cenkanplegghtband tibtatiokst Gbswelbps i n

order, .25 The xi.liary rotor 5 js provided with two stabilizing weights 39
V\/nich1oar@-ll-%t§5%ﬁ’f$'5?§ge‘¥83rﬁem @8‘1%‘1 g %‘?%rttgnﬁé@"f:?@ﬁfﬂhe rotor shaft 8.
Further, the helicopter 1 is provided with a receiver, so that it can be
control | ed fromlbisdimiosstde fay the arain 6ptos 4riermstiust disatir and kit turngn s

r epr esent 3 ; [ O t el i it ible to
search fo?glj‘tnﬁeP4 ﬁi@é@gﬁdﬁr ?%E?isba lﬂjé)soggﬁw PB?I gbﬁ%@@gf(’)?]atn%e L’iﬁ%ﬁ@é B, F and
G by expefrifimente of gM®EcRPR7pret@sdibie, tuebhdenen ahetoreanfactes dit siilatakesud® and E;

the size of the weights 39 and the.
stz an arbfraryb desslred pOSrI]t?OHI ?’[IS not controlled.

15 The surface of rotation of the auxiliary rotor 5 may take:

up another inclination in relation to the surface of rotation 14 of the
main rotor 8, whereby both rotors 5 and 4 may take up another inclination in

relation to the rotor, shaft 8.

This difference in inclination may originate in any internal or external

20 force or disturbance whatsoever.

In a situation whereby the helicopter 1 is hovering stable, on a spot in
the air without any disturbing internal or external forces, the auxiliary rotor 5

keeps turning in a plane which is essentially perpendicular to the rotor shaft 8.

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

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

The main rotor 4 and the auxiliary rotor 5 are placed in relation to each
other in such a manner that a swinging motion of the auxiliary rotor 5 is
30 translated almost immediately in the pitch or angle of incidence A of the

propeller blades 12 being adjusted.



relation of the dianmeters between the main rotor 4 and the auxi,liary ro0LQr
SO as to guarantee a nmaxi num auto stability. The operation of H%qfﬂﬁr%ﬁ%Q%L
hel i copter 1 according to the disclos 5is as follows: In flight, the
rotors 4, 5 and 6 are driven at a certain speed, as a result of which a
relative air streamis created in relation to the rotors, as a result of

whi ch the main rfoerer two-giadadames etoupviaisdnians ehatcthapropelfmkeaddiet2

hel i i d d intain it at tain height, and the
tai | ot 0P Yakyafenes i ralhs Zany Sintist beFrarbainmianel o gsaa to st eer
the heli cam ssnse ofl fotdtlon RPOSSbES anfRUd AeyIE®ith &1 Qhothet 8f ﬂlﬁlésak%hnsdlé sel f,

and it will turn in the plane 14 in which it has been starte ually the
hor i zont allOplnaihe. casedira lefge maim retend @ndfa giyebercapiiiarpreloeSsi on, tur bul ence
and other factors, it will take up an arbitrary undesired position if it is
not codtrol | ed. TEs Hiwlewanabe ediculeteat bomletdrniihed dyx ekperimenvfar ady may

take: up ﬂ@f?#ogbﬁé@ Ba}higgg/}g;?oogﬁq%crel ation to the surface of rotation 14 of

the mainro , PREbrs 5 and 4 may take up anot her

inclination in |ation_to the rotor, shaft 8. This difference in
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di st ur banggrrdblasRREYE the! | A - eby .t hel.i co overing
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forces, théemhy thedreficoptesr! i8 hokeepg, tharfoliavgng happphane which is essentially
per pendicular to the rotor shaft 8. If, however, the body 2 is pushed out of

bal ant@ due to anyirst2&ffetitsisuthbanioe auxiagpeyter .5 ad firdietry 96 WresBakt itd turns
away from equi librium the auxiliary rotor 5 does not

. yire :
i mredi at e?bé‘?ﬁﬂﬁoigiiﬁ’{qggé‘?ﬁﬁ@e%H{t,Of Wigit ey leatexnelingtipnraditoe ssrisemof reel y
move 1 ounghibiish 8! d BRI r@tlaﬁgti% $§ati%ﬁ1?oo{%;@tc§rg§h%ﬁ %ngrqn%éshe auxi liary

rotor 5 are placed in relation ac suc dnnfar that a
SW ngi ng notion t uxd Liany. tor. 5 i.s, 30 translat al nos
i mredi ately in tﬁﬁsfeap%eséjﬁ' )é'lr‘é arﬁél%{ gq'ﬁiar@?sdeﬁ*?&a?kg'& Of”@”%ﬂc&pg{) P{eﬁhebl ades 12
bei ng adj pspetler blades 12, so that the upward force of the propeller blades 12 will
15 increase on one side of the main rotor 4 and will decrease on the diametrically

opposed side of this main rotor.

Since the relative position of the main rotor 4 and the auxiliary rotor 5
are selected such that a relatively immediate effect is obtained. This change in
the upward force makes sure that the rotor shaft 8 and the body 21 are forced

20  back into their original position of equilibrium.

A second effect is that, since the distance between the far ends of the
vanes 28 and the plane of rotation 14 of the main rotor 4 is no longer equal and
since also the vanes 28 cause an upward force, a larger pressure is created
between the main rotor 4 and the auxiliary rotor 5 on one side of the main rotor

25 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
pendulum effect does not generate any destabilizing gyroscopic forces as with

30 the known helicopters that are equipped with a stabilizer bar directed



4 MAY 2007 13 For a two-bladed main rotor 4, this means th?s}‘terhf Lo ebbe;;_
bl ades 12 and the vanes 28 of both rotors 4 and 5 nust be S n’ﬁglllca
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equi | i bri omdehhskaopiersef f ect is that, since the distance between the far
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the rotor shaft 8. The angular displacement is a function of the amplitude of the
15 disturbance and thus of the rotation of the body 2 round the rotor shaft 8. This

is measured by the sensor 27.

The signal of the sensor 27 is used by a control box of a computer to
counteract the failure and to adjust the thrust of the tail rotor 6 so as to annul

the angular displacement of the tail rotor 6 which is due to the disturbance.

20 This can be done by adjusting the speed of the tail rotor 6 and/or by
adjusting the angles of incidence of the propeller blades of the tail rotor 6,

depending on the type of helicopter 1.

If necessary, this aspect of the disclosure may be applied separately,

just as the aspect of the auxiliary rotor 5 can be applied separately, as is

25 llustrated 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.

In practice, the combination of both aspects makes it possible to

30 produce a helicopter which is very stable in any direction and any flight
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of the rotgfion of the body 2 roung@he rotor shaft 8. IS is neasured by

t he sensor 27. i [ IS cont rol box of.a
conputer 1o counter ot her Pl nEERSRly e S Mo ngs RO pv i Uai
rotor 6 sbedsalizedanmiher whags dnayutter odés piracssamot!, fofr dxaengi@iby meses of Whi ch

isd to, the djsturbance. 20 This can be done by adjusting the speed of the
tail ufoot O‘i,or%oa%@(@le S%m%ﬂffusti ng the angles of incidence of the propeller

bl ades of the t(i\il rotor 6, dependi 218 on the type of helicopter 1. If
necessary, this Bdpec@ssrofinaaingeiystihavinaympee ) itwd psepalfeitiddges j ust as
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illustrated for exanpl'e of frgure . opt er
1 accor di egpentiathparaliei scbos of thehaanarg2 & ofrtidnaualiary rétor OMipienBmt W tHe an
auxiliar Ymain rotor 4 is preferably made as a ball joint or as a spindle 15 which is
15 directed essentially transversely to the axis of the oscillatory shaft 30 of the
auxiliary rotor 5 and which essentially extends in the longitudinal direction of

the one propeller blade 12 concerned which is essentially parallel to the vanes
28.

In another format, the helicopter comprises a body with a tail: a main

20  rotor with propeller blades which is driven by a rotor shaft on which the blades
are mounted. A tail rotor is driven by a second rotor shaft directed transversally

to the rotor shaft of the main rotor. An auxiliary rotor is driven by the rotor shaft

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

rotation of the main rotor.

25 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

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

propeller blades of the main rotor.



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 rel aF{‘)g—oMtA) th%\Ot(hH’
3. In practice, the conbination of both,aspects nmakes it possible to6 30
produce a helicopter which is very stabfe in any direction and any flight 4
MAY 2007 15 situation and which is easy to control, even by persons having
little or no expkeicegeof intcidemcelcﬁah? trdjl%’t if h1die pRinB dfqb%i((jjﬂm(ﬁqﬁetreflgﬁe

auxi liary rotor 5 nmust not necessarily be nade as a rigi ole. T

pr opel | e?/ aﬁ]ﬁé{ﬁgsro’rﬁ Siﬁ& 'TRY% VERhesN ARy spfonraigtakie M\{”@vﬁf flf@ efdtQErShalftte:lrot olrn
head 7 suddr trdlativd heeifiing THBVeRtb RN SANtHLLBEE Y R& Y-

that case, for exanpl (Ia, t\?\/o rods 31 may be é)argtﬁi é@éffo pgn%r (ﬁ:t3 rggﬁ'ﬁetl nme one
propel | er PERHigES Bretwianthaidhe agiliary rowraisses| harandiatof inkideaeessary, the

j oi nt sgan i j Qi pt.s | sq .be realjzed in other ways than the ones
Jrgpr esent gq , hp%forje%a%l %'?%};erﬁeag‘sl"g?agelge{v@% G fNRIR; BN aspdigentretor| n t he
case of acumies tidajestinimel RSN of tRABukNA HORRAL! RInJIRIE Sl Res 4fe, ShOU! d
preferably be sure that at |east one propeller blade 12 I's  esséentially
paral | el %‘h? BRCSY iNHeenGhes 28 of the auxiliary rotor. The joint of the
main rotor 4 is preferably made as a ball joint or as a spindle 15 which is
15 directed esseMid aropelier diadlesr slethg mairt heoaxrnd thé vahesasichkl ab@rary shaft 30

L . d i iall) tends in the |ongiltudinal
Gi recti on P HERectiolllorR AheBl B335 Blnscudli Gumennancn ke gal 'y
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rotor. An auxiliary rotor s drtv ftinth f rotation of
and is provided-with vanes fromthe rotor shaft in e sense o
the main rotor. ™e' et anlcaf link includes a rod ﬂlnge mounted to a vane of the

auxiliary rotor with one fastening point and is hinge-mounted with another

15 fastening point to the propeller blade of the main rotor.

The body includes wings directed transversely of a longitudinal axis of
the helicopter body. The wings are 100 and 102 directed transversely and
downwardly whereby the tips 104 and 106 of the wings permit for stabilizing the
helicopter body when on the ground.

20 There is a downwardly directed stabilizer 108 at the tail of the
helicopter. Figure 15 also shows a radio control unit for operation with the
helicopter. This unit can have appropriate computerized controls for signaling

the operation of the motors operating the rotors and their relative positions.

The present disclosure is not limited to the embodiments described as

25 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
30  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



an
oscillatory shaft and the swinging notion being relatively u A ndkﬂﬂ)ﬁL
downwar dl y about the auxiliary shaft. Tye auxiliary shaft is vi de
essentially transverse to the rotor shaft of the main rotor. The main rotor
and the auxiliary rotor are connected to each other by a nechanical |ink,

such that of eodmlihedcagte8Ghattatorelicsdidbealxid ilasatat @n K 18 1 pAe angle
of incidence, o ast one of the propeller blades of the main rotor. 4

at I%
MAY 2007 CL¥PPIRNA§lkscHle hRESQRIAke 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 novenent about the rotor shaft.
Different relative positions are such that the auxiliary rotor causes the
angl e of incidence the 5 main rotor to be different. A |inkage 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
bl ades of the main rotor and the vanes of the auxiliary rotor respectively
are connected to each other with a mechanical |inkage that 10 permts the
rel ati ve novenent between the bl ades of the propeller and the vanes of the
auxiliary rotor. Ajoint of the main rotor to the propeller blades is
formed of a spindle which is fixed to the rotor shaft of the main rotor. The
mechani cal link includes a rod hinge nounted to a vane of the auxiliary
rotor wwth one fastening point and is hinge-nmounted with another 15
fastening point to the propeller blade of the main rotor. The body i ncl udes
wi ngs directed transversely of a longitudinal axis of the helicopter body.
The wings are 100 and 102 directed transversely and downwardly whereby the
tips 104 and 106 of the wings permt for stabilizing the helicopter body
when on the ground. 20 There is a downwardly directed stabilizer 108 at the
tail of the helicopter. Figure 15 also shows a radio control unit for
operation with the

25 The auxiliary rotor is nmounted in a sw nging relationship zn
pro



hel i copter. This unit can have appropriate conputerized contrgl r
signaling the operation of the m)tor1s8 operating the rotors dmy &\007—

rel ative positions. The present disclosure is not limted to the enbodi nments
described as 25 an exanple and represented in the acconpanying figures.
Many different wvariations in size and scope and features are possible. For

| nstance, 1 nsgad ofmebeF NikaITHRINVENITO RAIRENS o | QiR forme of

notori zed power are possi rent ~nunber ades ‘nay be provided
to the rotors. A helicopter according to the disclosure can be nade in all
sorts of 30 shapés halidopiarensinprisinghal eody iwith raenailniangnaint kitor tdigh scope of
t he di scl e.,...Ibn this sensg although the helicopter in so senses has
been _degocggﬁ%@ea t&lngByWh'clvMs fg'(‘ﬁ” Ry, (o d%rl‘afLé?q é’ﬂ?ﬂ?rért,h_et Hg%ﬁéa?r@r es
descri befoaftddi 4 kalpiotat WHickas dhgue b:@aeséd?)nﬂ%br MHartIRlged %ﬁs&%&é@scal e
helicopter. 18 4 MAY 2007 THE CLAl DEFI NI NG THE | NVENTI Al FOLLOWG:
1. A heltpdbptetor sbafirafdhagnainbetyr, antauxiiarairdtor drien oyrtheomota shaft pf opel | er

bl ades i 1S j . 0 shaft. on ich the _bl ades .are. unted; a
tail r o}[/Mggr3 q'n\/vlaﬂ'hcrﬁqﬂsljsgﬁ@i@é\ﬁ'%sé J&'ﬂié@Bﬁﬁ Frogy JE\er R tsrhﬂﬁr QP LR sal |y
to the rsehee ohafdtionf oft the MRIM réteF ahe IRV irbioRDEIFPHYUrdEd 8B Blat he rot or
shaft of the main rotor and Erovi ded with vanes fromthe rotor shaft for

rot at i onh§ fendiiedingdgxis off oneyphtheopropeliemlages of i orain roter iulochiesr gt r ot or
bei L, ongi tudi ' f ot pel |
b1 naos o 3l BB e b1 NIEHE WRl; Sl & wRNRos ol 2fe BURAEM b

| ongi t udotoal axis of one of the vanes of the auxiliary rotor. 2. A
hel i copter according to claim1l wherein the main rotor includes two

propel l er bl ades situated essentjially in line with each other., 3. A
hel i copter accor d%éeﬁ‘ﬂcp PLPRFATIBIS W GIREP &t WherRinphepBRINefotBl Hisdilesof t he

B N T 0@ préiélck Bfade¥isRid BBty i A1 WA ARBEC P vel y are connect ed

to each other with a nechanical |i1nkage that permts the rel ati ve novenent

3. A helicopter according to claim 1 or 2 wherein the propeller blades
of the main rotor, and the vanes of the auxiliary rotor respectively are 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 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 with
one fastening point and is hinge-mounted with another fastening point to the

propeller blade of the main rotor.



bet ween the bl ades of the propeller and the vanes of the auxjliary r,oto
and a joint of the main rotor to the qt;ropeller bl ades is fgr)ﬁewéfya;{»éo?
spindle which is fixed to the rotor Ehaft of the main rotor. 4. A _

hel i copter according to any one clains 1 to 3 wherein a spindle of the main

bl ade of the i n ¥ AlGPOM cACTEeRETE Pt P8 ebBihe il CanedieB TR ocat ed

bl ade of the mmin ' rotor

at an desteairangbiat ofh add veudtedtdrethbongintrothriahbt 8idigehtdfronbtheAnliebt copt er
according to. a ?ne of claims 1 to 4 wherein a nechanical |ink includes a
rod hi ngtgerﬁﬁ?t'm{']%@ e Aropaier radesofd0Rimaiarmptaroeed ancther fasteningseeint ng poi nt

and is W - punt i o i i 0 e r.ope bl ade of
the mai rarare Booa Ry U60F aBfEl AP & ksl RAT IS BB ShEr €l ai e
1 to 5 weeilleteryshaftadtteaiangilipgi mtorof a rod situated on the main rotor is at

a distance fromthe axis of the spindle of the propeller blades of the main

tor, d th t eni iht  of the rod is situated on the auxiliary
rotor ata dist ance ERSHRIERACade KAl S AP Sy Ehar CeBreh e | | ar y
rotor. fasinfil pepplortnaseardh i hoaif!isiol Sa'iRs el ShedlbshapRcer et veen the

fastening point of the rod on the main rotor and the axis of the spindle of
the prdePelEar bladessobtthe Heaimiretor gs darges thangéhe tdistiantcaebetiveeante bet ween

the fa ' ' r n.the auxiliary r.ot and .t he axi g, of the
osci | | atqr %%hgﬁa&?h{%fftﬂ%Héggjﬁxtﬁgiamlafyopg?r,a dﬁg"%\%? é??h‘et ﬂ%c”ﬁﬂqg'iya%?it bet ween
t he fastefnheguritantrotdr, bhe widrgirthetdistanBé Bet@dsd t@@sﬁé?ﬁngzﬂﬁbm of tHehe
spindl e of the propeller blades of the nmin rotor is about double the

di st ancdoB&rwEenmaiie refoh@nds thet @4s @ theispindds of tee psepeller agdesoebtheand t he
axi s of : Ll f - ilia t...8.. A hel.icopter
accordi nrggltﬂ orec a'ué rer@lb%{ %ﬂgﬁ@/@&hggﬁ?téﬂg%ggrv%énégq {%détﬁéffaa%z?gmgﬁo'qth% nes of
t he auxiduxdiayy raiboand shd axiato thenbsdillatognsteargbithefavaiem rdtBr.degrees to about
17 degrees with the | ongitudinal axis of one of the propeller blades of thﬁ
[ .9 ' .a bod ith a tail; a main rotor wt

main rotor % A r)\%IeI(I:c?chttc-:?rracccoor lﬁwlgsté)rc]:alr%s 1Otoy7vv\cherein thellongitudinal 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
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 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 controls the angle of

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



propel l er blades which is driven by a rotor shaft on which the bl ades are
mounted; a tail rotor which is driven_by a second rotor shaf i Mo dg.O‘D?
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 sh for rotatjon in the, k6 sense of rotation of the main rotor,
the auxiliar f/qci‘ot cfg *beg'f’ﬂa{%%ﬁ% ng ﬁoaan%\?nnﬁg?f'r’@'am? at fO s WNGreR he-

osci | | atdiagesdraffithaadxiling @ibmngishtalRPHAHRA i BGhetdralfahe HRliX re@ypar dly and
downwar dl y 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 auxilllry Pobslcopiehgceddiieciceany @neaehclaimer! isy 18 weetsimiteal | i nk,

such that f Waloll i O - i biary. rotar. 1 angl e of
et dence P 4fOPEEU YR O, RlachDBctioh! ik A8 ER PR "20 4
MAY 200Aank). A helicopter according to any one of clains 1 to 9 wherein

the.. dianmeter of the auxiliary rotor is smaller than the dianmeter of the

mai n rotor. A helicopter according, to any one of clains 1 to 10 wherein
the auxili arlﬂz'r ot%ﬁ‘ql'go‘gﬁeé\ﬁ%'wq R E’Pgbi"Y'ﬁkian@”\'Aéi BHOS Wikhi BFPPSler i xed
respect ipigligs Which isV@iRn Bea MIGCIAFORAE WIHNRY IR ' tail: a
rotor with pSro (Ialllgr Iblna_d%.sa which is driV\</en byh?u?%ioggﬁgﬁ%fr%‘}{og%g%\%i chis
nmount ed siehtthat thst apglenhelt incidesae of tthatrotonén dreybkanef of rutatiten o thaf rdthe r ot or

inthe p 0 0, jon of the rotor .and the rotqgr, shaff may vary: and an
auxi | i ar%/r?drq@teo{o’[(;ro%rg%fgﬁ]aé{ YGYndpph & Bpdang fier ro &l%"%&'ﬁb%%ﬁﬁ?reg‘%ﬁ)r
rel ati vearmsbéianmbugtermf/cgnr@lutiv@b@w||atti!fn?_ melemehhabbuf ik r&H8 RBafusty that for
different relative positions, the auxi |arg}rotor causes the angle of

e

i nci denckeing sudethadifer ¢idemntrelabee apsitiensrihe ausiliapy eidi caysesrthacogtadi ng t o
claim 12Of%]$(§]§ri]& @ﬁtbgqﬁgﬂem?ﬁtt%%%ﬁgr%ﬂt/mi n and auxiliary rotor causes
n ia

changes 1 e position of e auxi rotor to translate to changes in
the angle of incidence. 14. A helicopter conprising a body with a tail; a
mai n rotor witth pk bpétdmer btaoskengmd chirh st Zniheesinky linkddgd detvdaf theand whi ch

is nounted on the rotor shaft, such that the angle between the plane of
rot ati o8N L AHRTIANY: Bilg 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
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 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.

15. A 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



and the rotor shaft may vary; a tail rotor which is driven by imcxn A%o;r]_
shaft directed transversally to the %ﬁtor shaft of the main é}l'[

auxiliary rotor driven by the rotor aft of the main rotor and provided
with two vanes, and the nain rot or and the auxili ary rotor being connected
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19, cach AT ag SRR ol BibenuSiftod Db LhFoRbh e o g ey Ll Y
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a stabilizer at the tajl, the stabilizer being directed  downwardly. 15. A
hel | copt‘@Fecé‘ﬁfiﬁ?f‘%Y‘?f@a%}’ fothe Wit(?rrﬁhf‘f& %uthe rRAIRECHTY B0 GYUieNh rotpF 8pdn er
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MAY 2007 ° the rot such t at t bet ween t e plane rotation
of the nedsentisilyoin ahde i hhetrdon@hajﬁmalraxy; mathg ;sease¢ aff rotatiboof We otain s driven
by a seco d r ot or haft e? er sal o the ro r shaft of the

main rot'Q r%eeegde Parsliel & eng) Jin )P)?%Bl{raeﬁ‘?ﬁﬁs‘m?f? € PHPSYEI n rotor

and  pr ovhidags o e Hsin \féib@%rea{teﬁﬂgbf'\ﬁbl %%?a@l%éﬁé'a)ﬁg‘lé‘ rdativd1€o Yhd Bxishei r
| ongi tudi nal axis in the sense of rot ¥|on of the main rotor essentially

par al | elthequxhiary migi beidgrapurirddn efsvanglheastatlonewlpfnqmOpcldmiery emaft bl ades

of the main, rotor .or,at a.r tive ac a relativ he axi s,
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osci | | atigeidg itatted é@u@mauwr@h@wr@quiy ﬁﬁﬁﬁa”lo'ngltud’néféiﬂ§\(ﬁrt§@|v|aﬁe§Oar‘iche rotor

shaft of the main rotor and bein irected essentially transversally to the

| ongi t udhgaMmadxi Ot aﬂﬁet%rﬁg”@ndmf@fh@@rawmre@ﬁﬂ tangacheotaexiy sy rot or

are con ac I h t.h W ngi ng
ot 1 on oree gy SuEh A5 RY SrpPBBaRBIET oL e BB el GRS Bt "Tener
one of tdlpoopeideicedfad ésastionkbhd th@progelepbladéb of hdpldig eftber according to
claim15 wherein the propeller bl ades of the nai n rotor, the vanes of the

auxiliary rotor res%@ﬁ:ltl vely, are substantjally gl dly connect ed to each

other and the'§ oi rft NGHICPRIET REFAIAIRG & Ccladmi W@ér%T‘ tBe neppeltardlagehRli s fixed
transvery él fird ‘PotbF'etHeOR/QHe§ Rt fheOhutifke %/”f%'t& F %'E: |\§’é]g whi Sipstah lgfh{]em ed

essentially transversally to the axis of the os shatt o
auxi | i arngidigt@mnected to each other and the joint of the mam rotor is formed of a

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 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

propeller blades of the main rotor.

19. A helicopter according to any one of claims 15 to 18 wherein the

longitudinal axis of one of the propeller blades of the main rotor in the sense of



17. A helicopter according to claim 16, wherein the spindle of the iégﬂ
rotor extends essentially in the | ong%é udi nal direction of Mo"p I O-:f“
bl ade of the main rotor which is paratlel to one of the vanes or is |ocated
at an acute angle relative to the longitudinal direction. 18. A helicopter

accor di ngidiy @ f .cl.gj S} 17, ein.the  |ongitudi axi s of
the vanes of t Hé @Eﬁﬁeﬁ g?yamr %{Egﬂe iaégleogvé% St r??atﬁeaﬂgpg%oPP%é%%%t 10
degr ees propaleuiladds.degrees with the | ongitudi nal axis of one of the

propel l er bl ades of the main rotor. 19. A helicopter according to any one of

clainms 15 to wherei.n the 1ongitudinal axis of one of the propeller
bl ades of theﬁﬁai rﬁr%ztl'S?ptleﬁ FRErAYKLR Y I @?W%@?to A8t wihei@H) thes | ocat ed

at an acdibgetatdfenMiatRilibRerda i8 sﬂialﬁehﬁnaﬁpﬂhgcﬂigmgg tc;?qﬁf% AL opgt! er bl ades.
ol % 9014

20. A helicopter according to any one o al s wherein the
di ameter of the auxiliary rotor is smaller than the diameter of the main
rotor. 21. A 4kl i dpElicories #caprfing & any weeobflarhai Mstal 30twh@@imttes ei n t he

auxi | iary LS ' W - ilizi ights which are fixed

Fespect | 421 torb sl hath Laofi- Rl bbb B ol P SebiOd ai ms 15
to 21 whamein the tail rotor is supported by a swwng with its rotor shaft
which can rotate round a sw nging shaft which essentially extends according
to the | ongituydi n?{ df.rection of the body of the helicopter. 23. A

hel i copter cdrfpri <t REIEPRIBIHSCGAEIRI40 @AY (oneofrdaims: B tr 2 inhereipribpddil er

bl ades tgghisi | y of,+shaf t i ] unt on the rotor
shaft, \gggﬁ I'tSh:‘fa’tEtllsjqdhr}(;e%]gr?gl g%ﬁ@&e@ﬁﬁtﬁirgﬁgﬂse% R’}Vrrhé%rzﬁtcl%g'nlr.%g)tspet K& ™Mhi%h 1ot or
and t he svangingshafttwimely esaeytially exaehds atcardinwgitohhé sordjifuderl Byreatiesond rot or
shaft q'rﬁctedfh{aeslverially to the rotor shaft of the main rotor, an
auxiliarbe SP% O 15 URICOPES t he rotor shaft of the main rotor, and the main
rotor and the auxiliary rotor being connected to each other by a nechani cal

l'ink, such tipg the HENcbpRrotorhPRsingU%i bb@ WniftPtL tafoRt Hlis s angl e of
i nci dence of at |east one of the propeller
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 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
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 the propeller blades
of the main rotor is located at an acute angle relative to a longitudinal axis of the

auxiliary rotor.
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