1 HELI COPTER BACKGROUND The present disclosure concerns an inproved

hel i copter. The disclosure concerns a _helicopter generally. In particular,
but not exclusively, it is related td a toy helicopter and in particular to
a renmote- 5 controlled nodel helicopter or a toy helicopter. SUWARY |t
known that a helicopter is a conplex machine which is unstable and as a
result difficult to control, soHBELICORRERperience is required to safely
operate such helicopters w thout mshaps. 10 Typically, a helicopter

i ncl udes BACHKBROWNDP®Iin rotor and a tail rotor. The main rotor provides an

upward force to keep the helicopter in the air ?\seg\gdtg as a lateral or
forward or backwWaredpfeseokedisolostigeONCREI RN In&Wﬁf'é? i réquired directions.

This can be by nmaking the angle of incidence of the roFF'ula‘irbB'! ges of the
mai n rotor vary T Hiserlsuye abnesresya helasptr!i @ansall-nd RAINTY 5 Yot or . The

main rotor has a natural tendency to .af.e hArficapitbi ®vemotbi ch may
| ead to uexdusivelyl il isoelleh(e an yt%gg%gfegs%ﬁ%ﬁﬁlge hel i copter if the

pil ot |oses gcont deerdraetoyneliebptehe hel i copter. Solutions to slow
down t He @Pf‘&@ﬂec{ﬁ{?gg}gﬁ%lé&ggy been dgr ovided up to 20 now, including the

application of stabilizing rods and weights at the tips of the propeller
bl ades. Aldymiaaes sol uti ons make use of the known phenonmenon of. gyroscopic

precessi on caused by the Coreolis force and the centrjf u‘gal .f%\rpgees éo obt ai n
the desired effgGhouRBihEna Helibbpteoioa compiex machie WhikBdR&NEIRDE 28% ¢t hi s

phenonenon, since it has to prevent the bpdy to. r d he rélve shaft
of the rotay aaesaltraiffigltt tofcariel, pedhal 5}'1'8@ %@eglgéuépstr%gnf%tor on Yhe body.

To this engéergtr]ees&c?*j tlwehrc%tp?errs LBl eRighpsuch that it d“evel ops a |ateral
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 anglg;‘qf,_rincidence of the
| propeller blades of the main rotor vary Cyclically at every‘revvol'ution of the main
- 15 'rOth. -
The main rotor has a natural tendency to deviate from its position,

" which may lead to uncontrolled movements and to ‘a_‘cras}hk of the nglicopter if
the pilot loses control over the steering of the helicopte(. |
Solutions to slow down the effect have already'been. provided up to
20 now, including the application of stabilizing rods and ngghts at the tips of the
propeller blades. o |
All these solutions make use of the known ph‘eno:m.evnon of gyroscopic
precession caused by the Coreolis force and the centrifqgal fqrces tn 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



thrust which has to counteract the above-nentioned resistance torque of the
2 rotor and the helicopter is provided with nmeans which have to enable the
pilot to control the lateral thrust €o- as to determne the flight position
round the wvertical axis. Since the tail of the helicopter tends to turn

round the drive shaft of the 5 main rotor, even in case of small variations

in the driye t . _the main . . i ided with
eparat o BT 4 BRoRBIRO R aBlgfin Rl ARCARARL TR AR, BbdRc &2 °

gyr oscopeiPEohths thek@terai etrusutemati oadéterminentpentighe postient tounsdtthef t he
tail rotor for the unwanted rotations. In general, the stability of a
hel i copt eveirtinglaxd®s the result of the 10 interaction between: the rotation

of the rotor blades; the novenents of any possible stabili zlihgg é?%fs
conpensati on of Sihee thestadtcadtee helbgapier onds ke turaireHnhing diye shalhasther t he

tail rotor; .the system such : : i e for

sl |5 15TARBEPE BYe0dp et She i WHERFEE PE U il SOnE HIRRNERES, o or

and cont r glophelidhtbrl heopiceideshivih cesiaralesatdautonbatdenaiechpeied af t he

main rotor and of the tail rotor. Wen these e|le ntthaCbeaéssenti 1y in
r

bal ance, elestrpneashasiselFysie® SuH] as Aol PePs Aethrdikecy omadsalVed. 20
This d t . i ] by itself d
T ot TR VIR 38y DSy | L € and o

I gh ron or naneuver, for exanple, hovering

or making sl ow rRverents WA Nouhul e LIEXGRLY I LI Bkurty apver

flying a helico Si've trainin much experience

of thfopi 'irﬂferacf[ieﬁ pRekBe full size operational real helicopter as 25 well
as a toy helicopter or a renpte-controll ed nodel helicopter. The present

discl osure aims i, Toplfth?6r AE RRroSBKRIEA! thE hBFeinBALEof MY igzselland of her
di sadvant ages by providing a sinple and cheap solution to auto stabilize
the hel i cepilflizing wolis;t barnpepsatan nf theheesistance fomiuebet dirgnain rotor by

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.



si npl er and possibly reduces the need for |ong-standing ex i

_ peri ence of the
pilot. 3 The helicopter should neet the follow ng requirenents to a greater
or lesser degree: (a) it can return fo a stable hovering position, in case
of an unwanted disturbance of the flight conditions. Such disturbance may

occur in the formof 5 a gust of w nd t ur bul ences, a nechani
change of the bod or. t ! cal |oad

tors e of j £ 0
result of an adj U%thr%ﬁ?p ?Bsﬁﬂ\éld @?8 a#\(} ngplr%ﬁafé%']ntgﬁtes%%?ﬁe%rgpéﬁglseaof
i nci dencggOf ot ﬁ@efopel | er blades of the main rotor or a steering of the
tail rotor or the Tike with a simlar effect; and (b) the tinme required to

return to the s %qu 83199 fu’i’r‘n !%%H'b ferih |rf%)tsit}b?1| Yn céQe shanturvshteéd e

nmovenment of the Icop er s e relatively . To this end, the
di scl osurdsiu@mareenst tae fllgi'mcmreiaildml |E‘ﬁuqbrt®sturbw1(1@d’nﬁg ocauwdslﬁevfpfrﬁ()é tail; a

t h
hi Ch r & ralsy AL GUEMETIoRS: Pofteranart oyt eande of %) Bk PIhE “ongi e

bet veen the, ULl ace L of BbakibANOhel BEdyTES M @M ofBd ddjesthenonosth
aft may 15
vary. A tRT oSt or |9(séf8 ?ven a secoch}Brotor shaft whdljch IS dlrﬁcted g

tr anS\ée{j S@)chcr:]t\/ranatnm obthe pﬂhlafOtr aople; pieinaigience of dhe proreligebiadsst &rthe

provi ded with an auxi t or_.whi

rotor and %rda)ﬁ%ﬁf'aé&fﬁ? Time% bl g VB YR o8 R ) .tﬂe| e
i tudin

of rotation of gt(h)ethﬁ‘dﬁﬂe ?%(IﬂlgFed ’rgﬁr&tqrg%ébgeg BE aXItEOa{} §hcﬁ§$rﬂ>e 8 aﬁlgd he sense

L‘r’”g' fgidi Q% Q%Fno%n%eerﬁ%tfﬂ%'ﬁem{opté}%hanm [@stidpgesliof the main rotor

| oC atively small acute angle with the latter

propel | er bl ade @Xﬁ%gpgh{\ﬂ% &%éfoghﬁsr é(orfc%tngé ah%nﬁrré\)‘éodﬁghddbt@r iEWUBBIgNg manner

on an oscillator rovi essentially transversal to the

rotor shahtydgfy iftea il mﬁmrotoﬂﬁntﬂ'mr@pellsr tladestveticke ssedtivei by aicd®isver se to
t he | ongi tudi nal axis of the vanes.

are connesghaft ang vehieh a6 M@?@%W@w to tﬁﬁggﬁgrﬁh@ tt%{ p%%ﬂs;%woﬁﬁgifq%hy rotor
Swi ngi ng méfeo&s[{/vﬁgnttng sﬁ}'\‘? 'c@lr& fiBh %\E trfé)ma"rﬂotbhﬁnd angrsopkhafheralence of

at |east BR € prope es of the main rotor.
15  vary. A tail rotor is driven by a second rotor shaft which is directed transversal

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
essentially in line with their longitudinal axis. The'longitudinal' axis is seen in

20 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
located within a relatively small acute angle with the latter propeller blade axis.
This auxiliary rotor is provided in a swinging manner on an oscillatory shaft
which is provided essentially transversal to the rotor shaft of the main rotor.

95  This is directed essentially transverse to the longitudinal axis of the vanes. The
main rotor and the auxiliary rotor are connected fo each other through a
mechanical link, such that the swinging motions of the auxiliary rotor control the

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

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

the user.



In practice, it appears that such an inproved helicopter is nore stable 30
and stabilizes itself relatively quickly with or without a restricted
intervention of the user. 4 Accordirfg to different aspect of the

di scl osure, the helicopter is made nore stable by suspending the tail rotor
with its rotor shaft in a swng which can rotate round a swng shaft. The

swi ng shaft essentially.e lthends[ iSn t 8¢ hleo .I njer,]?ilxe ﬂ%ﬁ ttélofg r‘hghéti ve to
the body of the &P { ATeESTt ASPES o? tTon” or e 1 I'ke, Wher eby
the hel i GaBFLEBIABY Subseridifidithe @iNetdr REthries @torsdralitinef swihg wiitin ceat or in an

unwanted manner, the tail rotor, as a result of the gyroscopic precession
acting onotate ratnsk iangwing |shad or The swipgssnaft essephaly extandsn it dbRd t he

r ot or sha1 Egﬁlﬁdﬁ%@i{%ﬁﬁnr@%ﬁg@@ﬁﬁ%&n@%emﬂeﬁgpe swing shaft of the

f
tail rotor e an asuring e rel ative angul ar

di spl acenent of the sw.n nd,.b Si t he red. si [,nput

si gnal%. for a m & 86_?%8&5'%(@”%?'{ﬂr eoﬂ%,gﬂgergﬁgﬁ‘gar ﬁ%’é&g?é}taéﬁ%&%ﬁ(?nﬂnlpotor and
the driverfidtth8 rbfirlshbRlPrh@ain ketdein am udlvaneedsinabhkr, 286 t4il @oorn tem t he
thrust of the tail rotor can be adjusted so as to _counteract the unwanted

ef fect of a resultpktherhHunseormaracesslvnRW@N0 satecalatingitsil relor gse faelitst abl e

ef fect of arealtois . DgHeE et i
the i | otOf Ok TPubB g Fth BRRIER e Tl Pho i gt ERURG, ' 2071

on whi ch shidfeobihadas retoean@esttaih anlgle. auxiliary rotor is driven by the rotor
shaft of the main rotor and is provided with vanes fromthe rotor shaft in

the sgpse of 2@y RicalstiARg Yhe rBRLITRIAMGURE AisplAbmanixbl Ry ¥wingt @hd iby nount ed
in a swnging relationship on an oscillatory shaft and the sw nging notion

bei _n?_ rel a$ihgfe1lhye omesuitd sigil afovamanndit ysigmdutort deMEIKRIOrasserswWaidh. The
auxiliary shaft is provided essential NSy, ! r shaft of
the main PRGNS ﬂﬁwgﬁ\ﬁlot o6l e ?%Ae%gué{’\% @r@ég%l tog?lé??grfgﬁ@go%g@t ed to
each ot hep QubmzaEahhitedl thé nkruss wihthehsdil tdier swhnge rgijusied ison asfta he
auxiliary rotor controls the angle of incidence of at |east one of the
counteract the unwanted effect of the disturbance and to thus automatically
15 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

20 rotation of the main rotor.

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

25  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

and the rotor shaft may vary; and an auxiliary rotor rotatable with the rotor shaft

30 is for relative oscillatihg movement about the rotor shaft. Different relative
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



propel l er blades of the main rotor. The angle of incidence of the rotor in
the plane of rotation of the rotor and the rotor shaft nmay vary; and an
auxiliary rotor rotatable with the rofor shaft 30 is for relative
oscillating novenent about the rotor shaft. Different relative positions are
such that the auxiliary rotor causes the angle of incidence the min rotor
to be different, A |linkage between the in and .auxiliary rotor 5. causes
changes iGRUBR® CHBRYES 8h P?ﬂﬁ"%&fﬁq apgﬁg&r8Portt8%{%rg@ﬁépecﬁaﬁgggér}]ges in

t he angl qhgfangwéﬂﬁaggncghe propel | er bl ades of the main rotor and the vanes
of the auxilirary rotor respectively are connected to each other with a

mechani cal | 1nkgge drbgbileroIBeEdTbt thd fituil $bidt ve B VARA! ofbwicReRidie bl ades
of the propeller a (5 e vanes of the auxiliary rotor. There are W ngs
di r ect ed rotansspectdely afe aohnemed udieash atihéswih a mechhasicat bpkage tedy

directed transversely.and downwardl y and, a downwar, direct bilizer
at the t RYMYE %ﬁéﬁ%ﬁ“{%&ﬁ@ﬂ?%}ﬁ%&(’?%ﬂp?t@?\é\gs & §b¥|9fp§)e@%r gﬁ%%‘%o gr ound.
DRAW NGS Ve{d&%@%%ﬁliéﬁ’ﬁoﬁ@{ expl ain the characteristics of the disclosure,
the follow ng enbodinents of an inproved helicopter according to the

di sclosure areTﬂia?’ee%ré‘Swﬂpﬁgd‘igé?g%%Pﬂs?éersg e lé?‘@it?%iﬂ\ﬁ){l}@){i}@tdfwﬁei n any

way, with 15 reference to anyi ng draw ngs, ich: Figure 1
schemat i cledlicpptes pbesde dissdted erarmyptsaly aacbrdtivigvardiyt laed ai slolwmwvardyi n

perspective; Figure 2 represent top view accordi. to arrow F2 in Figure
1, Fi gur@ée@e%ﬁéam‘@eé;ﬁteé‘éﬁ?”PZ§E%&$9%pt§écta]ﬁB§1§a I@%Wd?tﬁé"‘?yoo iztﬂgs L1-11
20 ang | 'ér'o'uhg. in Figure 2; Figure 5 represents a view of the rear rotor
part indiTated in Figure 1 by F5 to a larger scale; Figure 6 is a rear view
according to arrow F6 in Figure 5;

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 Ii-Il

20 and Il 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;



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 secfion of the hel i copter; Figure 11
schematically represents an alternative view of the helicopter according to
the disclosure in perspective; 6 Figure 12 is a perspective view of the

main rotor and auxiliary rotor. . Figure 13 is.a perspective Vi of i

rotor and tail SWO8EF I@i\%? REISRECIYE Og%daﬁ%rﬁforﬁrpcf%‘@“%éyiwétggter : t Eiegbflel

14 represents a_side sectional view jn tE second enb %ii. nt.. 5 of the

hel i copter; Figbigese 15 ischPEERFCHE HiEvsp 2 %(v(f"?ff %”Eaé'@%?fnﬁ @nbodi nent

of the E%lcbﬁ(cj%dei@%ﬂﬁf)ﬁh%qﬁ%@%@;entS a top view of the second enbodi nent
: [

of the Icopter; gure s a rear view of the second enbodi nent of

the helicopter; .. Fi gure S . el i : d

enbodi nent of F l?é”_%gr‘ﬁ %ei)g?éee?ﬁ%%osﬁgé %F?\té Pagb%gvg#ﬂﬁ %Og'fdli%{hsf@ Al LED
DESCRI5PTI éphthd nelibsdteeopt er 1 represented in the figures by way of exanple is
a 15 renote-controlled helicopter which essentially consists of a body 2

with a |andi ngFgRREs al@?’reﬁré@n‘t aierdpdive vidW of tie setorfl¥inbbainyeritasfor 5
driven synchronously with the latter and a tail rotor 6. The main rotor 4

i s provi déd hieficoptens of what is called a rotor head 7 on a first upward
directed rotor shaft 8 which is bearing-nounted in the body 2 20 of the
hel i copter 1 inFiguret$d iregresenter tpdviehi ohthe s¢conererpyodieent abftha notor 9
and a transm ssion 10, whereby the motor 9 is for exanple an electric notor
which is %\%P?& by a battery 11. The main rotor 4 in this case has two

propel l er blades 12 which are in . .
10 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 18-18 of Figure 16.

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



line or practically in line, but which may just as well be conpos

| arger 25 nunber of propeller bl ades 12.yT%e tilt or angle oppinggdgacg A
of the propeller blades 12, in other 7words the angle A which forms the
propel l er 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

hi nge- nrounted on this t haft 8 b | Qi
angl'e. betansin beheeq diroPiner o taten o terioanardior 88 ket kR dfiay " ohaf

may freef} WLy, In the case of the exanple of a main rotor 4 with two
propel | er %ﬁgde " 12, the joint is fornmed by a spindle 15 of the rotor head

Lo e axis 1h e %%ef/ofsmen&(??nﬁé di%h MRS LiNIep lelibpblabies ot or

shaft 8 and es extends ''n the direction of the longitudin i
al axis

13 of one1pfthe {digt ipFomedd by akdphetile 15Dfdnel rotor pead érabl y for rrg, as

represented in figure 2, an acute angle B with this longitudinal axis 13.

The taj | rotor GhkSye HBe tMisaspindigcidnie diricted shadverddl tbythewates sbhfta 10

second notor 18 and a transm ssion 19. Mtor 16 can be an glectri t
The tail 8aindresentially exiendstinrthe isiectiary oA iqr@'télgiin@gai@-‘%ofé’rnlgfggle)ngred in

Fai 3 orheunigpale BapEe 2y Ml Real s % s oo n e Begnt D he

provi ded yiith AmQlERLARSIHANIOPGRAGINANatiOWA! ds the 15 bottom which is kept In
a central position by nmeans of a spring 25 when in a state of rest, whereby

the second rot orshgiit roldr bNs tdlivenPRgid seeorids rdtor shafbtidl bpnmeant oéat ed
crosswise to the first rotor shaft 8. On the | ower end of the extension

pi ecel®@4 sécdriemodmis 20di 3 tianswiiskion 19. niigiet 1©6an e PR RICHHEIEPE t he

position of th t .26..in the oye-_ 20. j
Do ng 20 fhertAlenten Gl obliedR®Ls ars IRERYS PEte T BuRpBhIEE T 2L oaibl e
to measur gy lfeexd elidH ¥an aoaw asurdi 5 elhivepsealt 20fwhibie is Sxédtp 2@ taid ohus of

the tail rotor 6 round the swing shaft 21. It is cle th i
di spl acenthe helfcoptas shy he 20pReTS &F s9dirs- ar that this angul ar

The swing 20 is provided with an extension piece 24 towards the
15  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.

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, resulting

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

restore the position of the helicopter 1.



measured in other ways, for exanple by nmeans of a potentioneter. 25 The
nmeasured signal can be used as an input signal for a control box, which is
not represented in the figures, which8controls 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 conmand when a sudden unwanted angul ar

di spl acenent of _the tail rotar is neasured round.the swing shaft. 21,

resul ting 30 frdREAMCIFIREGTt &dSr ?%_ﬂr?)‘ﬂg%# W'ﬁbaﬂe?li')elb%Yeﬁowr go‘ﬁwﬁﬁt'ﬁe r ot or
shaft 8, gfcSsiiaritBRy 9y fcfbfonay ilaReGhatlieidial by o eimd.rofbr sher
helicopter 1 is also provided with an auxiliary rotor 5 which is driven
subst ant i @lahg teg nathr beadigly with the main rotor 4 by the sane rotor shaft 8
and the rotor head 7. The nmain rotor 4 in this case has two vanes 28 which

?r e _essg_nti ?I | y Tihe m&inl roted 4nintthist desierhdsotmgi varnisri28 whichsare®ssehtialbon t he
ongi tudi nal axis 29, seen nt ense of rotation R.of .the main rotor 4,
i s esdenting Wn W'&lqr@‘t“g@ai ﬂgs{b@hé\ﬁ\e@m&e 'Oa&'?%d"l% )i B?O?)%qr] @rtﬂﬁl ades 12
of the ”aééh%eo(%ﬂrotéltw REIGhO$%5n Foloflald ¥&dantigMpbhral@fbty meﬂaﬁ%g@d;ném th the
|l atter, so that both rotors 4 and 5 extend nore or less parallel on top of
one anot haxiswidt of gropelerpriages N2 rof thedesin Totoaddnenmesess raletively saiadmet er  of

the auxiliary rotor. 5.is, preferabl Ll er than t i h i
Fotor A adCitheara s vith hBUES Shelfeb PR Bob it At o frBTEbR P lses 12,
and the V?Q%ﬂe?&g fPossshacthbalty théigbripeliepplages ad drel varsiedt her. This
rigid whole formng the auxiliary rotor is provided in a sw nging nmanner

on any@scillati eSBPJrﬁ%EP d%ﬂhghadﬁnafrw%ﬁ)rts) it &ﬁefe%ﬁyoanganbﬂtr% B the

rotor Shaft 8. This Is directed transversally to the i tudi nal axis of
the vanediadSetandf thamsaiermidr 4 asotheheanast 88 hevaf 8 Bnallespan thanother 4 and

the auxiliary rotor 5 e c ected to, each other. . by. a nmec ical . |ink
which is BIRIRIBE EHj(-?SaSJl ¢ Ppgﬁﬁerﬁ%ﬁ %tﬁﬁ% s&ﬁapaghg}ly %W@qlﬁecﬁgggc%%oﬁ‘o at | east
one of the,pk QRRLS erTHY 3RS wibieffofiRgNienalifliady btod B Ishprdidenin 20 exanpl e
this link 1s formed of arod 31. This rod 31 is hinge-nmounted to _a propeller
bl ade 12 efvirtdirg neinmer onaan oscillating shaft 30 which is fixed to the rotor head 7 oP

15  the rotor shaft 8. This is directed transversally to the Iongitudinal 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
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
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a range for exanple, 5 to 25 could also be in order. The auxiliary
rot ori(5 i ropeber kladesvl 2 hseawinghalsiense ioh gptakiey Rt Diferaptiebalesdn& @8R i xed to

a vane 28 : h{aeé(%@%n%ﬁiészo@q&{@?[sgtb%rinscng%rt_ 8. Further, the helicopter 1 is

provi ded I't” can 15 controlled froma distance
by neans of ar te contro ich is not. represens {.on of the
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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 relatién 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 result 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



20 relation of the dianmeters between the main rotor 4 and the auxiliary
rotor 5 so as to guarantee a maxi mum auto stability. The operation of the

i nproved helicopter 1 according to tH® 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 streamis created in relation to the rotors, as a

result of which the main rotor 4 generates an upward force .sp as to nmake
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t he heli ossi ble r e main rotor 4 to adjust itself,
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rotor 55 éint RIS 8 URNLBRA 86N Rftbris Rt infly Rlkal i Bnbthel hecimatibade of
rotation of 'the 5 mai'n rotor 8, whereby both rotors 5 and 4 may take up
anot her inetdtiongbitoe rotor, shelft.i on to the rotor, shaft S. This difference in
inclination may originate in any internal or external force or disturbance
what soever. | n &hi§ differérae inhieckigtionhmaljedrigitaie én abyi istdioakeer agtesnalbl e, on a
spot in 10 the air wthout anﬁ di sturbing internal or external forces, the
auxi | i ar yfores e disturRaREsWHEISOPHE i n a plane which is essentially

perpendi cular to the rotor shaft S 1f, however, the bodly 2 i s pushed out of
bal ance due to &my sitiationvhaieky fmbekwpier 1 nboysivgr Sable. SRA §8%t 'Burns away

fromjts position o b e Lld.ar t

i m*rediotat e ‘?'BIVY'@W_L‘E ﬁng%{vder%hﬁ merr&% %’?%%M%ef&g%% ﬁeargl;gwgtﬁ/om%r gan freely
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swi ngi ng ot i on |of K RevaruXinel Boryr ot @y dushed buins| baledcal dost to ramgdi at el y
in the pitch or angle of incidence A of the
disturbance whatsoever, 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 placed 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
ihe 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:



propel l er blades 12 being adjusted. 20 For a two-bladed main rotor 4, this
nmeans that the propeller blades 12 and the vanes 28 of both rotors 4 and 5
must be essentially parallel or, seedlin the sense of rotation R enclose
an acute angle with one another of for exarrpl e 100 in the case of a large
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di anetri caI opposed side of this main rotor. Since the relative position
of the rraoppmsﬁdjsidaoaﬁdsmmnamrl iary rotor 5 are selected such that a
relatively inmmediate effect is obtained. This change in 10 the upward force
makes sure that Sihee tad tﬁlamfmbtbsiﬂomnﬂthdﬁmahoct;toml andethearwdidry betok Si nt o

th | t i b A s t is. that th
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upwar rce, pressure is created 15 between the nmain rotor 4 and
t he auxi | baclylrn@muflr &l@namrmlerdefeﬁumbmmnal n rotor 4 than on the
dianetrically opposed side. Athird effect plays a role when the helicopter
begins to tilt qveecémd ehiect ikat sinice thadidtande bemmeﬁayeud@of thea

di sturbance. Just as in the case of a endul u ‘Q |coPter i IJ be
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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 bar 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.



20 pendul um effect does not generate any destabilizing gyroscopic forces as
with the known helicopters that are equipped with a stabilizer bar directed
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on the type of helicopter 1. If necessary, this aspect of the disclosure nmay
be applied separmiieksn belSopady afjustng thepmeedodl thieetadurtariGapdiostyr 5 can
be applied separately, as is .illustrated for fr éigure 7,

N I
whi ch r eppdissing the rngles §f drcidenck Of rpéof?%le?ﬁggae%ioggpgsm%ﬁzm aving a nain
rotor 4 CngéﬁEﬁﬁg%ttheﬂrb@W%iC%bkf fotor 5, but whose tail rotor 6 is of
type, 1.e.

t he conventiona ose shaft
If necessary, this aspect of the disclosure may be applied separately,

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.
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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



downwardl y 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 nechanical Iink,
such that the swinging 20 notion of the auxiliary rotor controls the angle
of incidence of at |east one of the propeller blades of the main rotor. The
angl e of incidence of the rotor in the plane of rotation %fbﬁé rotor and
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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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of the na’tvg%f)ﬁoh ger él@dé‘ﬁQﬁkéfe%pés%%ng@&ﬂﬁ(ﬁh@%gpeﬁéﬁ’o%‘? claims 1 to 3

wherein a e mainr extends essentially in the
| ongi tudi nal direction of the propeller o
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
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.



bl ade of the main rotor which is parallel to one of the vanes or is |ocated
at an acute angle relative to the longitudinal direction. 5. A helicopter
according to any one of clains 1 to 46wherein a nechanical |ink includes a
rod hinge nmounted to a vane of the auxiliary rotor 25 with one fastening
point and is hinge-nmounted with another fastening point to the propeller

bl ade of the main rotor. 16 6. A helicopter according to any one of clains
1 to 5 wherein a fastening point of a rod sit d on,the or is at a

( t i . ot
di stance frombthe Axihglicasfier RECAPIMEIIR HBY ?'Pl%uog_r‘g?ﬂsl dr %Pg@bgregﬁ q he main
rotor, a??gstgﬁ@@}ed’intf 84 foY EﬁJatQ@'oHttPan%éiH‘?ofo‘Pq’s hfa Hsthadeofmthieheiguxi | i ary

rotor nce fromthe axis o the oscillatory shaft of the
auxi | i ar yftieé @pbindle of the lpremiee bladesoofdhagnaio ot And annthel fastaningli st ance

between the fastening point, of the rpd on th i t xi s of

t he spi ndicintgyt tf‘ﬁé“d?&HéﬁeéirO'bmfdagx'g?rytrﬁéorn%i %qugﬁrgc% ﬁém?@ggéeﬁgto an the
di st apce h hingliReirdforof the rod on the auxiliary rotor and
t he agi stﬁgto%ﬁ@&é)s ?P?gﬁiyg&é%@ggft rof the auxiliary rotor. 8. A

hel i copter according to claim6 or 7 wherein the distance bet{ ween the
fast eni ng poirit. of A helicoptepacedidingaic cledndi WiedeinHee Aiptange REWEER pi ndl e of

th I bl ades .of [ .| ; het
bt woen. (HE TerRBPorRITea s BopHihShHmedefafting JFe STUR ShiR ol S0P 15

the osci 'ér%P@Hé’r shabt of tHdenanxiotdralsy largéothard theA disthncm fitetwear dbedi ng t o
anyone of cl ai

aims 5 to 8 wherein the rod is fixer]i_éo i eve[[3 arnglgith its

f ast eni ngfaptsining peispedtthe epg gpatne awxiiany rearANdtg: axis R 188 95788 1i ary
rotor,. 10. i CO rding to anyone of clainms 1 to 9 wherein the 20
I ongi%oudiﬂ%ﬂ% g@‘? aé’%‘ﬁ%@éﬁes of the auxiliary rotor is located within an
angl e of about 10 degrees to about 17 degrees with the |ongitudinal axis of
one of the prgpellArhblicpes atcdrimgmio rclaiot & or 17. wheleé itbepeietaresnpri si ng
a body w lggtw%etna{hle’ faastenl%é] pro(i)r;[tocgf twletrgd on the main rotor and the axis of the

spindle of the propeller blades of the main rotor is about the double the

distance betWeen the other fastening point on the auxiliary rotor and the axis of

15  the oscillatory shaft of the auxiliary rotor.

9. A helicopter according to anyone of claims 5 to 8 wherein the rod
is fixed to lever arms with its fastening point respectively part of the main rotor

and of the auxiliary rotor.

10. A helicopter according to anyone of claims 1 to 9 wherein the
20 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.

11. 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 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

30  motion being relatively upwardly and downwardly about the auxiliary shaft, and



propel l er bl ades which is driven by a rotor shaft on which the bl ades 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 and provided with vanes from
the rotor shaft for rotation in the sense of rotation of the main rotor,

the auxiliary rotor bei mount ed_in.a sw_ngi rel.at i [
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the 3 maimain@ter. 12. A helicopter according to any one of clains 1 to 11
wherein the dianeter of the auxiliary rotor is smaller than the dianeter of

the main rotor. 13. A helicopter according to one  of ainms .1 to 12
wherein the alii | iAMelEeptsr aceoisting fany n@h@@@émﬁ i1zt|0ng4 \X)g\eé?ff‘sthﬁhi ch are
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clains 1 ereint ody 1 ncludes wngs directed transversely of a
| ongi tudinal axis of the helicopter body. 15. A helicopter according to
clai m 14 whereid tha hdlicgptesraccaiding ttednyoBe taf aigingr $dpyl Andhedenniigr dl y and
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i ncl ugy nggandownwardly directed stabilizer at the tail of the helicopter.
17. A helicopter conprising a body with a tail; a rotor with propeller 20
bl ades which is driven by a rotor shaft and which is nmounted on thjs rotor
shaft, such that tAdeisgpier GecoiintEnyose IHES bid A SeRE fg‘? Yof

rotation ot e LR i BAdat eSSl 1ok LoRudNRVaxis st e RBdpkér v rotor
body. |

15. A helicopter according to claim 14 wherein the wings are directed
15  transversely and downwardly and whereby the tips of the wings permit for

stabilizing the helicopter body when on the ground.

16. A helicopter according to anyone of claims 1 to 15 including a

downwardly directed stabilizer at the tail of the helicopter.

17. A helicopter comprising a body with a tail; a rotor with propeller

20  blades which is driven by a rotor shaft and which is mounted on this rotor shaft,
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 for relative oscillating movement about the rotor shaft and being
such that different relative position so that the auxiliary rotor causes the angle

25  of incidence the main rotor to be different.

19. A helicopter according to claim 17 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.



and being for relative oscillating novenent about the rotor shaft and being
such that different relative position so that the auxiliary rotor causes the
angle 25 of incidence the nain rotor'8 o be different. 19. A heli copt er
according to claim 17 wherein 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. inci dence. .18 0... A hel] ter | Si a body
with a tail; ? it rSHIGPPIE ¢ FPTRRTEAY 1% OSVa‘HE‘E %\/ﬁlg@’hgi g ﬁﬂq\[?{eoﬁ \B@qa r ot or
shaft andprﬂpéwé‘r HISd & Wi disodvividhi By ar@trstefiedid whithist atintedieoratigs e bet ween
the plane of rotation of the main rotor and the rotor shaft may vary;
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wings fro t b I ransv I abidh a8terabyt e tail,
t he stabi rln%ug]errggo& %gé‘ giler eg{xg%r%o@n{ba/a?éﬁg %Srl]aé]%\eﬁeﬁ copter ceorrrp?/i sing a
body wi t hmachanital Imkmeiech tedtdhe widtlon girtbpeluixidienbiaidesonttils the sndleiafen by a

rotor shaft_ and which is hinge m)untﬁd qn th]Lﬁ1 r ot or (thaft such .t hat the
angl e bet eENERST gl laast epe Obiha ProReler Riadesal herBarbiote: 2RH WRES '8t or shaft

may vy, ’[hI%I kt)(?cw d{rﬁ&@& tm&@hée?%dé(ﬂd’ SstailiArSRUABal OfHeS staBliaél belingect ed

transversally t'o the rotor sha the main rotor, an auxiliary rotor
driven bydirdeted doamnwandlyt of the main rotor and provided with two vanes
extending essentially in aline with their |longitudinal axis in the sense of

of at Teast ondlof BontRePlToRerPRr Y A bRiEhalall b P, RO W1, S

of at | east on inrotor or I s at

relativel Ero@@%é# biaaHs v Hidlsedrivedl Bt & Y6tok 8hatt@naxitsich idkingexrhburtey onot or
bei ng mounted in a swinging relationship on an oscillatory shaft which is

provi ded thiseofor shafy, sucnthasitbalangle betwaen beoplangpfrretationt ¢fdhgdPanr ot or and
bei ng1g | r(rao(;[gle gnc‘]a ?l'lseepéttiof:i lsrllgft Ha%a\f?;ré ?éul %t(gro\NﬁiE‘ﬁ 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 in the sense of rotation
of the main rotor is essentially parallel to the longitudinal axis of at least one of
20 the propeller blades of the main rotor or is at a relatively small acute angle
relative to the axis, the auxiliary 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
25  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.

22. A helicopter according to claim 21, wherein the main rotor

includes two propeller blades situated essentially in line with each other.

30



| ongi tudi nal axis of the vanes, and the main rotor and the il

are 25 connected to each other by a nechanical link, such tﬁ;;“ 'ltlhgrgvm'r g;io:]g
notion of the auxiliary rotor contrdPs the angl e of incidence of at |east

one of the propeller blades of the main rotor. 22. A helicopter according

to claim?21l, wherein the main rotor includes two propeller blades situated

essentially in line with each other. 30 : 2 hal Affen i
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vanes or shafl afidheedixbianaiecute 10 angle relative to the |ongitudinal
direction. 25. A helicopter according to any one of clains 21 to 24 wherein

the nmechanical,link | ' . e
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claim 26 wherei [ . .
i T ot omahaneAL s RSy RdSITaR &ndifed 5 BB cPeThudliaketérod on Lhe
with one fastening point and is hinge-mounted with another fastening point to

the propeller blade of the main rotor which is parallel to one of the vanes or is

15  at an acute angle relative to the blade.

26. A helicopter according to claim 25, wherein the fastening point of
the rod is situated on the main rotor at a distance from the axis of the spindle of
the propeller blades of the main rotor, and the other fastening point of the rod is

situated on the auxiliary rotor at a distance from the axis of the oscillatory shaft

20 of the auxiliary rotor.

27. A helicopter according to claim 26 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 larger than the distance between the
fastening point of the rod on the auxiliary rotor and the axis of the oscillatory

25  shaft of the auxiliary rotor.

28. A helicopter according to claim 26 or 27 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 the double the
distance between the other fastening point on the auxiliary rotor and the axis of

30 the oscillatory shaft of the auxiliary rotor.



propel l er blades of the main rotor is |arger than the di stance between
t he
fastening point of the rod on the auxiliary rotor and the axis of the
oscillatory 25 shaft of the auxiliard rotor. 28. A helicopter according to
gLa;H126 or 27tmherehn Lhe di stance between the fastening point of the rod
e main rotor and the axis of the spindle of the propel
the main rotor is about the double y iy o or fostor
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hel i copter according to anyone of claim?21 to 29 wherein the 5 |ongitudinal

axis of the vapes o e auxiliar r
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hel i copterci)(,e(':'S?BliaH ﬁ%%&@ﬁi%?'sd aims 21 to 31 V\Eergi n the dianmeter of
the auxiliary rotor is smaller than the dianeter of the main rotor. 33. A .
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rotor is provided with stabili h
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| ongi t udi rpaépedlerbtadeen 20 of the body of the helicopter. 35. Ah
el
according to claim 34 wherein a sensor determ nes g ' copter

32. A helicopter according to anyone of claims 21 to 31 wherein the

diameter of the auxiliary rotor is smaller than the diameter of the main rotor.

33. A helicopter according to anyone of claim 21 to 32 wherein the
15  auxiliary rotor is provided with stabilizing weights which are fixed respectively to

a vane.

34. A helicopter according to anyone of claims 21 to 33 wherein the tail
rotor is supported by a swing with its rotor shaft which can rotate round a

swinging shaft which essentially extends according to the longitudinal direction

20 of the body of the helicopter.

35. A helicopter according to claim 34 wherein a sensor determines
the relative angular displacement of the swing round the swinging shaft, and
this angular displacement is used as an input signal for a microprocessor which

controls the drives of the main rotor and of the tail rotor as a function of a

25  stabilizer algorithm.

36. A helicopter according to claim 35 wherein the sensor includes a
magnet fixed to the swing and of a magnetic sensor which is fixed opposite the

pendulum path of the magnet on the tail of the helicopter.



the relative angul ar displacement of the swing round the sw nging shaft, and
this angul ar displacenent is used as an input signal for a m'croprocessbr
which controls the drives of the mai4l rotor and of the tail rotor as a
function of a 25 stabilizer algorithm 36. A helicopter according to claim
35 wherein the sensor includes a nagnet fixed to the swng and of a

magnetic sensoqr, which i.s fixed opposite th n a f : t
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spring which keeps the  swing in rest in a central position. 38. A

hel i copt eswnpgmpre%nmg cegnabipositiem a tail; a rotor with propeller 5 blades
which is driven by a rotor shaft and which is nounted on this rotor shaft,
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sensor  includes a magnet 'fixed to the swing and of a magnetic sensor which

is fixed bpgpsithe hetieopieendul um path of the magnet on the tail of the
hel i copter. 20 41. A helicopter according to any one of clains 38 to 40

wherein betwe the sw ng . and th L the i i } i
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the relative angular displacement of the swing round the swinging shaft, and
this angular displacement is used as an input signal for a microprocessor which
15  controls the drives of the main rotor and of the tail rotor as a function of a

stabilizer algorithm.

40. A helicopter according to claim 39 wherein the sensor includes a
magnet fixed to the swing and of a magnetic sensor which is fixed opposite the

pendulum path of the magnet on the tail of the helicopter.

20 41. A helicopter according to any one of claims 38 to 40 wherein
between the swing and the tail there is provided a spring which keeps the

swing in rest in a central position.

42. 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 this

25  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



42. A helicopter conprising a body wth a tail; a main rotor with propeller
bl ades which is driven by a rotor shaft and which is nmounted on this 25
rotor shaft, such that the angle bet wéen t he pl ane 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 drjven b e rot.or af s I t ovi ded
with two roaekanical Hgky pieeh %Eltt ﬂ‘er %‘P&JP” iﬂ’ei %‘éﬁgaur&iqﬁog?%bn?g%(}ﬁég@?ﬁagm;:onnect ed

to each %aﬁ{enpé/oﬁa@léasﬂ"@r@@ﬂﬂh@%ﬂrobéllﬁf,blzf.ﬁdés_fbfttheimatiheo’umnti on of the
auxiliary rotor controls the angle of' incidence of at |east one of the

propell er blades of the main rotor.



