LINKAGE DEVICE FOR REMOTE CONTROL MODEL HELICOPTER WITH COAXIAL AND
COUNTER ROTATING DOUBLE-PROPELLER Background of the Present Invention Field of
Invention The present invention relates to a linkage device for a model helicopter, and more
particularly to a linkage device for a remote control model helicopter with coaxial and counter rotating
double-propeller. Description of Related Arts The conventional remote control model helicopter
with coaxial and counter rotating double-propeller mainly comprises a landing gear, a body, a receiver

controlling device, aotor pQ B t %ﬁ g device device and a
g [ g .‘ B C . :.‘ ".

forward and bagl fonal four-channel

model helicoptét-ts-ernboti ba ering engine in
a servo steering engine controlling syS&H BB FREMK Fdalbl B manner that the servo steering
engine drives a servo steering engine joystick; that the servo steering engine joystick further drives a
swashplate to tilt; and that the swashplate further drives a rotor head via a rotor connecting rod to
force a rotati ' rdly or backwardly. However, the forward and
backward %%%@&@%%fﬁfﬁ ezi%%é%bﬁﬂ&égl %/)a , Wwhen the rotating plane of the lower rotor tilts
forwardly and the helicopter flies forwardly, under the action of a centrifugal force of the flybar, the
upper rotor Figidlef prodigenan opposite equal force tilting backwardly to counteract with the force
driving the helicopter to fly forwardly; and vice versa. Thus this type of helicopter has relatively weak

forces of flying forwadly, andbackwatiivanddsyuingiable ia.aldloys: asiangripgidnay.gtop the

helicopter. The forward and backward device of a conventional three-channel model helicopter is

embodied dBESARTHONGH SR Afimg Erfaric fer israfizonsy anikhheltanien HihRotsitotates
positively apghreygfsebsigidb e RCrppaIapeller to rotate positively and reversely, so as to generate
forces to lower or raise a head thereof. The conventional three-channel model helicopter also has the
problem of the weak forces of flying forward and backward. Because the tail motor is related with
power matohRemifearpeaianceaad a center of gravity, a volume, a size and a weight thereof are
strictly limited, and thus the tail motor has a small power and provides very small motive forces;
moreover, under the.action of the centrifugal forces of the.flybar, the rotating plane.of the upper rotor
s opposite 1o a 1 4B e AL P e o Ao e el e e
force lowerintgpongaisidetheohdiat therdpitgenerated Ibydine positivéalyd nagative cotaidimseof the tail
motor, so that fhe bady toeisofisunahleifo aifecively.asnRrAIS WIaUe 1o IRwer L ilsg,ihg head: and
thus the conventional three-channel helicopter is unable to fly in outdoor winds. Summary of the
Present Invéaier! and bagkwsiddotehe present invention is to provide a linkage device for a remote
control model helicopter with coaxial and counter rotating double-propeller having a good resistance to

winds, s0 as to satisfy reguifement fof e, Mo giooptsy 9, v et apanst windeeudagrs

helicopter is embodied as an operating unit of a forward and backward servo steering
engine in a servo steering engine controlling system which is realized by a manner that
the servo steering engine drives a servo steering engine joystick; that the servo steering
engine joystick further drives a swashplate to tilt; and that the swashplate further drives a
rotor head via a rotor connecting rod to force a rotating plane of a lower rotor to tilt
forwardly or backwardly. However, the forward and backward device thereof has a
disadvantage that, when the rotating plane of the lower rotor tilts forwardly and the
helicopter flies forwardly, under the action of a centrifugal force of the flybar, the upper
rotor would produce an opposite equal force tilting backwardly to counteract with the
force driving the helicopter to fly forwardly; and vice versa. Thus this type of helicopter
has relatively weak forces of flying forwardly and backwardly and is vulnerable to

airflows; a strong wind may stop the helicopter.



In order to accomplish the above objects, the linkage device of the present invention adopts following
technical solutions. The linkage device comprises a servo steering engine operating system, a tail
motor operating system and a receiver controlling device. The servo steering engine operating system
comprises a forward and backward servo steering engine operating unit and a leftward and rightward
servo steering engine operating unit. The receiver controlling device is connected to both the servo
steering engine operating system and the tail motor operating system and able to control the forward
and backward servg_steering engin rati nit and.the tail motor gpgrating system tq link
simultaneously. Orﬁ%zorré%éfge%rn cﬁ)ﬁgcgﬁﬁ]r%%%g%é%eisofo? contro |r11(f]n?%et o?%%%%lé%&glgggﬁ&vvard servo
steering enbéhieappar &tingritednd theathinototorepenaginyssysterhitd inkeslmedtdyeousiynta control the
forward and,backward servo steering engine operatin it and the tail motor aperating system to act
smutaneon Bl I ey A R e A e
backward sersitistiering reneismyoperatiiy Lamtrebniprisesa foraaed i akkadahgsefvd kteering
engine, a seryQ SleSINGAONEIRUStik R RNESHRIAIR MR RNF B GAMEHINALRk R LRtgF head and
rotors. The forward and backward servo steering en_%lne is installed on a body of the model helicopter;
a first end iy derverdtantinackigide Reyanek theifdtane@on tebiRshwar ROYEDERIGIAE $8rvo steering
engine and asecond end therert iscopnasted Igitheswashplate adiahentrfdhersoleland

connecting rod is installed on the swashplate and a second end thereof is installed on the rotor head,;

the rotors af@ifietrdiBrs i iorAadT RSN BROTSE BREPARHY S EBRT B8 BREEE DT motor

frame, a tailpRifrAsRIGWHRRRRICS BRE dalATetar fasanarteTid iaikmeetandianeds tixagkon a back
of the body; the tail motor is fixed on the tail motor frame via the tail motor fasteners; and the screw
propeller is 18RS GHEha TAIORREE © 2 HEPETHISHSPOPbAarRS Ly B T RHEr EbMprSies: il motor
manual switdhgamecathiaibe rereier tonirphirgtdevicaising tHdhketdcebiebLoateliag device
comprises g radio.frequency (RF) signal circuit, a micro contrgller unjt (MCU) and a motor driving
circuit, wheF&TrPHFE! @Eﬁc%l %ﬁ‘ﬁ%éfégﬂ“t‘é“ﬁéugé?\}%ws hg %g‘jéﬁhtg‘b{ﬁﬁeré%%%i%s]tseﬁ]n;aﬁiee fhotor driving
circuit is conffedied yogthertad matoe opbratingsystentcalierdieneiving aheontnolingmstiuetion, the RF
signal Circ“gﬂ%ﬁé?ﬁgﬁgg e?){ thgal\)/ig:%g ﬁ”?ntgﬁ{& (%?_%jﬁ gsontrolling signals into the servo steering
engine operating systen?andst e motor driving circuit.” The present invention combines a
conventional three-channel model helicopter with a conventional four-channel model helicopter via the
receiver controlling device, and controls a lower rotor to tilt via the forward and backward servo
steering engine operating unit of the servo steering engine operating system to counteract with
reaction forces of an upper rotor; meanwhile, the tail motor operating system receives an instruction of
the receiveSsBRISING HEWCBIPRaNh EeIBHbr drives the screw propeller to rotate positively or
reversely to generate an upward force or a downward force without restrictions which acts on the body
of the helicopter to famgjack kfapapiekatively &digoangletifiagderwarttheordoaickwar dlyewvben rotating
planes of the ug er roci%lr@ d the lows rotor.afsof rm atnd keteg an({de%qttipall tﬂ% ng}le, in such a
manner thatth uprﬁg otSt SRB the &P #otor 10tafe s arerrmoe? (&2 rel ?v%]i%lg orce |t sahing
forwardly orbadkesstdhe¢apravidie soradativetisBtnengifarnwardly drebackwdrdlyoghtivrng flgréstfor the
helicopter t% rsgscthweiglf Sct%1 t%]:a grstrong resistance to winds and a fast flying speed, so as to satisfy
needs of flylﬁg agains the winds outdoors. These and other objectives, features, and advantages
of the present invention will become apparent from the following detailed description, the
accompanying drawipgsdanébtheappeRAedClaitng Bijetheserintivi:ofdhadoravingpiugnt is a
perspective view of a linkage device for a remot%JQontrol model helicopter with coaxial and counter

rotating douBIEZBIShEfePSCEUtOTHE G0 S MHsr el BB diff e KGRt S PIE_HTTRVERBriEYS. 2 is a
block diagrarmeshgitsuinprineintas: el adeceaiver eonirelingwleviseiahkig b receiver controlling

device. The servo steering engine operating system comprises a forward and backward
servo steering engine operating unit and a leftward and rightward servo steering engine
operating unit. The receiver controlling device is connected to both the servo steering

engine operating system and the tail motor operating system and able to control the



Fig. 3 is a sketch view of installing the linkage device according to the preferred embodiment of the
present invention. In the drawings: 1-forward and backward servo steering engine; 2-tail motor;
3-screw propeller; 4-receiver controlling device; 5-tail motor manual switch; 6-RF signal circuit; 7-MCU,;
8-motor driving circuit; 9-servo steering engine joystick; 10-swashplate; 11- rotor head connecting rod;
12-rotor head; 13-rotor; 14-tail motor frame; 15-tail motor fastener; 16-leftward and rightward servo
steering engine. Detailed Description of the Preferred Embodiment Referring to Fig. 1 of the
drawings, aceording (o & referred embodiment ghIne piesent ivention, afniade devigg for a remote
control mo ef‘ﬁeﬁlcop erWwith coaxial and countet rot Ing crllgulg}e-prope er comprlseps a SeTvo steering
engine opesasieg systensifonlizaetoniyard and backward servo steering engine 1 and a leftward and
rightward servo steering engine 16 showed), a tail motor operating system (only a tail motor 2 and a
screw propeller 3 showed) and a recejver controlling_ device 4. The receiver controlling device 4 is
respectively connect&d f5HHEFoRVATEIHAE L0643 e s gl dheniiend and & dnd
rightward segwa steerilig engine handdhedtall matothR vidlelastie wiresatand akterdo gontal the
forward and backward servo steeyi ngine, 1 and the tail motor 2 tq link simultanequsly to control the
forward and BALIANERH-Beio 6 EEHITG SR SBS 2HHG T CERA HieeLOP HEABE SHETATE Btiom to act
simultaneouslty el thetheabsapterfiesdorwarcdyi anttdneckwardhenThe motehviptopetteriBeas installed
on the tail ?gtogr%l Amtladilbrzp‘:%t‘%[)zrir anual switch 5 is installed on the electric wires connecting the tail
motor 2 andThe receiver contro |r¥g device 4 to control whether the tail motor operating system
accepts and executes acting instructions from the receiver controlling device 4. Fig. 2 shows
circuit principles of te:reGaRT GANEALIAGLALGE & RIEH CORRNISBS R Sinal GEHIS, An MCU 7
and a motor driving circuit 8, wherein the MCU 7 is connected to the forward and backward servo

steering en§ihtdaA84nRARKTALE I SSHEP rifRENAR) QEDE: ste SR eFGRILE 6SERF tHBYR ST Briving
circuit 8 is GanRBIAd, ta thevlahmeteshebdier reaeiving:é fmsheamaoling instHactiamafdlying forwardly
or backwardly, the RF signal circuit 6.is processed by the MCU 7 an nds two graups of controlling
Cignals o B TR 8 FEACR TP SO CGHG SHGMeA Hh P nERGPRHUAG BT GER . frt
group compiisgs petse prstion engalulatignidk RMinsiginal solpticombieting ihe fonkarddnrebackward
servo steering engine 1 to act according,to the first controlling instructjon of flying for ly or
packwardly S B b e S R A SOOIt Simeh Bacusly
controlling tlmeommdr anviegicg coid Sadmtwbdhmtaﬂmmhzlm%@n@@@mmgl tenthehiérsbLantrolling
instruction of (i fanyardlar Rackwardi Therety b infealizad aine forvard apdggicvard servo
steering engine 1 and the tail motor 2 are linke S|musltaneously, SO as to accompllsh a purpose of
improving parmﬁm@@tm@gmnigamm@i Whisn fr@nmuaihmmmerwi@gv imﬂmlk:bllmﬁtmht winds,
the tail motqr manygkswitchR ¢ap be:birped ot when & sianalrorigde saachihg ialhmater 2 is cut off

and the tail motor 2 is idle, so as to satisfy needs of flying without winds. After receiving a second
controlling ifisadieticheorryitiorefiaardiz dhimmatany A HHORE SRGHARSFHEI B9 Pleicsdsed by the
MCU 7 andsemdsting first group of PPM signals into the leftward and rightward servo steering engine
16 to control the leftward and rightward servo steering engine 16 to act according to the second
controlling instruction of flying leftwardly or rightwardly. Fig. 3 shows an installing structure of the
linkage device of th@jxesgnhinventiontiihesemolstéerngrepgiae opelatingsystewl isvnstalled on an
upper part %%g%l%ggﬁ,tg%%@éﬂ%@gﬂft@mﬂdd@ggackward servo steering engine operating unit and
the leftward and rightward servo steering engine operating unit which is provided at backside and not
showed, wherein the forward and backward servo steering engine operating unit comprises the
forward and backwardseosysteRingIEngine teaSapREIaatig erginedoyRigknal sivashplate 10, a
rotor head connecting rod 11, a rot rgt d %éfand rotors, 13, The forward and back i{‘servo steering
engine L is etiHd B Bob a HIEKOn e S the A o SREBRn SHin NEYRAOR'S iMinalfed on the
forward anc-baticedr doséry astee rgrangingihanpetatagandtiend theraofds distalledinniths swashplate
10; a first end of th%rtot r etnfil cer}ectig%%glod 1 eirsnjn%téirlllgae%eo‘p the %%vah%lﬁlatelz %gua%d afﬁ-%cond end
thereof is incs?ﬁﬂg%:feon?heeroatlornhoe%dofﬁ; &rotors 13 are mstalléd on the rotor head 12, The tail motor
operating sydferignpleiided srpetaisparbyftheMiGtyzebithprisesda aihmotmefagneld dta thil motor 2, a
screw propeller 3 nﬁt gm tor fasteners 15, tall rI{r ' _Is fixed on a back part of the
body; the ta%f%%tsc%e ?g XE( %Rpg%ﬁgﬁsr%#%? ragrr%%llﬁg \%}g% e t |Ic#%%gi fasteners 15; and the screw
propeller 3 is fixed on the tail motor 2. The receiver controlling device 4 is provided in a front part of the
body. After receiving a synchronous controlling instruction of flying forwardly or backwardly, the
receiver controlling device 4 sends synchronous action signals into the forward and backward servo
steering engine 1 and the tail motor 2, and then the forward and backward servo steering engine
operating unit and the tail motor operating system act simultaneously. A specific process is as follows.
The forward and backward servo steering engine 1 drives the servo steering engine joystick 9; the
servo steering engine joystick 9 drives the swashplate 10 to tilt; and the swashplate 10 drives the rotor

head 12 via a rotor head connecting rod 11 to force a rotating plane of a lower rotor 13 to tilt forwardly
or haclkwardliyy \ When the rotatina nlane of the lower rotor 12 tilte forwardlyvy acenrdina to inetriictinne



operating system is idle and the forward and backward servo steering engine operating unit acts.
After receiving the synchronous controlling instruction of flying leftwardly or righwardly, the receiver
controlling device 4 sends action signals to the leftward and rightward servo steering engine 16 and
instantly the leftward and rightward servo steering engine operating unit acts to force the helicopter to
fly leftwardly or rightwardly. In order to prove superior performance of the linkage device of the
present invention, a testing and comparison experiment about resistance to winds is held between
identical helicopter tﬁﬁes of each conventional model helicopter with coaxial and counter rotating

double-propeller on tHE RS AHT M SOBOMICH ST P R teear @t mer Fhistisgrter
double-propeiieraisingditlinkage-deviael ohtie iesaniténvantias. ridaddied shavwsiigsddsithereof. 350
helicopter usigg the rseg(int invention 35 four-ch?nnel Qealilc&)gte 350, three-channel helicopter 350

two-channet eﬁggg s a lower rotor to tilt via the forwar ackward servo steering engime
operating unit of the servo steering engine operating system to counteract with reaction
forces of an upper rotor; meanwhile, the tail motor operating system receives an
instruction of the receiver controlling device that the tail motor drives the screw propeller
to rotate positively or reversely to generate an upward force or a downward force without
restrictions which acts on the body of the helicopter to form and keep a relatively big
angle tilting forwardly or backwardly, when rotating planes of the upper rotor and the
lower rotor also form and keep an identically big angle, in such a manner that the upper
rotor and the lower rotor rotate to generate a relatively big force pushing forwardly or
backwardly to provide a relatively strong forwardly or backwardly driving force for the
helicopter to reach effects of a strong resistance to winds and a fast flying speed, so as to

satisfy needs of flying against the winds outdoors.

These and other objectives, features, and advantages of the present invention
will become apparent from the following detailed description, the accompanying

drawings, and the appended claims.

Brief Description of the Drawings

Fig. 1 is a perspective view of a linkage device for a remote control model helicopter with
coaxial and counter rotating double-propeller according to a preferred embodiment of the

present invention.
Fig. 2 is a block diagram of circuit principles of a receiver controlling device of Fig. 1.

Fig. 3 is a sketch view of installing the linkage device according to the preferred

embodiment of the present invention.



n) ‘'c) teti-t Lint LA Lar)n, 1"e:fr Orer, 14 mis stable & controllable

In the drawings: 1-forward and backward servo steering engine; 2-tail motor; 3-screw
propeller; 4-receiver controlling device; 5-tail motor manual switch; 6-RF signal circuit;
7-MCU; 8-motor driving circuit; 9-servo steering engine joystick; 10-swashplate; 11-
rotor head connecting rod; 12-rotor head; 13-rotor; 14-tail motor frame; 15-tail motor

fastener; 16-leftward and rightward servo steering engine.

Detailed Description of the Preferred Embodiment

Referring to Fig. 1 of the drawings, according to a preferred embodiment of the
present invention, a linkage device for a remote control model helicopter with coaxial and
counter rotating double-propeller comprises a servo steering engine operating system
(only a forward and backward servo steering engine | and a lefiward and rightward servo
steering engine 16 showed), a tail motor operating system (only a tail motor 2 and a
screw propeller 3 showed) and a receiver controlling device 4. The receiver controlling
device 4 is respectively connected to the forward and backward servo steering engine 1,
the leftward and rightward servo steering engine 16 and the tail motor 2 via electric wires
and able to control the forward and backward servo steering engine 1 and the tail motor 2
to link simultaneously to control the forward and backward servo steering engine
operating unit and the tail motor operating system to act simultaneously when the
helicopter flies forwardly and backwardly. The screw propeller 3 is installed on the tail
motor 2. A tail motor manual switch 5 is installed on the electric wires connecting the tail
motor 2 and the receiver conirolling device 4 to control whether the tail motor operating

system accepts and executes acting instructions from the receiver controlling device 4.

Fig. 2 shows circuit principles of the receiver controlling device 4 which
comprises a RF signal circuit 6, an MCU 7 and a motor driving circuit 8, wherein the
MCU 7 is connected fo the forward and backward servo steering engine 1 and the
leftward and rightward servo steering engine 16; and the motor driving circuit 8 is
connected to the tail motfor 2. After receiving a first controlling instruction of flying

forwardly or backwardly, the RF signal circuit 6 is processed by the MCU 7 and sends



7 m/s stable & controllable 6 inis stable & controllable 3 m/s stable & controllable status of the flight
speed scale 0 flying tests of model helicopters against winds of each scale 12 in's

two groups of controlling signals into the forward and backward servo steering engine 1

and the motor driving circuit 8; a first group comprises pulse position modulation (PPM)
signals for controlling the forward and backward servo steering engine 1 to act according
to the first controlling instruction of flying forwardly or backwardly; a second group
comprises pulse width modulation (PWM) signals for synchronously controlling the
motor driving circuit 8 to drive the tail motor 2 to act according to the first controlling
instruction of flying forwardly or backwardly. Thereby it is realized that the forward and
backward servo steering engine I and the tail motor 2 are linked simultaneously, so as to
accomplish a purpose of improving performance in resisting winds. When the model

helicopter flies indoors or without winds, the tail motor manual switch 5 can be turned off,
when a signal route fo reach the tail motor 2 is cut off and the tail motor 2 is idle, so as to
satisfy needs of flying without winds. After receiving a second controlling instruction of-
flying leftwardly or rightwardly, the RF signal circuit 6 is processed by the MCU 7 and
sends the first group of PPM signals into the leftward and rightward servo steering engine
16 to control the leftward and rightward servo steering engine 16 to act according to the

second controlling instruction of flying leftwardly or rightwardly.

Fig. 3 shows an installing structure of the linkage device of the present
invention. The servo steering engine operating system is installed on an upper part of a
body, comprising the forward and backward servo steering engine operating unit and the
leftward and rightward servo steering engine operating unit which is provided at backside
and not showed, wherein the forward and backward servo steering engine operating unit
comprises the forward and backward servo steering engine 1, a servo steering engine
joystick 9, a swashplate 10, a rotor head connecting rod 11, a rotor head 12 and rotors 13.
The forward and backward servo steering engine 1 is installed on the body; a first end of
the servo steering engine joystick 9 is installed on the forward and backward servo
steering engine 1 and a second end thereof 1s installed on the swashplate 10; a first end of
the rotor end connecting rod 11 is installed on the swashplate 10 and a second end thereof
is installed on the rotor head 12; the rotors 13 are installed on the rotor head 12. The tail
motor operating system, provided on a tail part of the body, comprises a tail motor frame

14, a tail motor 2, a screw propeller 3 and tail motor fasteners 15. The tail motor frame 14



stable & controllable 5 mis stable & controllable 4111/s stable & controllable 0 mis going with winds &
losing control status of the flight speed: scale

is fixed on a back part of the body; the tail motor 2 is fixed on the tail motor frame 14 via
the tail motor fasteners 15; and the screw propeller 3 is fixed on the tail motor 2. The

receiver controlling device 4 is provided in a front part of the body.

After receiving a synchronous controlling instruction of flying forwardly or
backwardly, the receiver controlling device 4 sends synchronous action signals into the
forward and backward servo steering engine | and the tail motor 2, and then the forward
and backward servo steering engine operating unit and the tail motor operating system act
simultaneously. A specific process is as follows. The forward and backward servo
steering engine 1 drives the servo steering engine joystick 9; the servo steering engine
joystick 9 drives the swashplate 10 to tilt; and the swashplate 10 drives the rotor head 12
via a rotor head connecting rod 11 to force a rotating plane of a lower rotor 13 to tilt
forwardly or backwardly. When the rotating plane of the lower rotor 13 tilts forwardly
according to instructions, the tail motor 2 drives the screw propeller 3 to positively rotate
synchronously to generate a downward force to lift the tail part of the helicopter and
lower the head of the helicopter and instantly the helicopter gains force components
tilting forwardiy. to fly forwardly; when the rotating plane of the lower rotor 13 tilts
backwardly according to instructions, the tail motor 2 drives the screw propeller 3 to
reversely rotate synchronously to generate an upward force to press the tail part of the
helicopter downwardly and lift the head and instantly the helicopter gains force
components tilting backwardly to fly backwardly. Thereby, even flying in a windy
weather, the helicopter is protected from airflows. The tail motor manual switch 5 can be
turned on and off according to practical needs to control whether the tail motor 2 is
synchronously linked with the forward and backward servo steering engine 1. When the
tail motor manual switch 5 is turned off, the forward and backward servo steering engine
1 drives the rotating plane of the lower rotor 13 to tilt forwardly or backwardly under
mstructions, but the tail motor 2 is idle, so as to suit for flying indoors or without winds.
Similarly, a tail motor circuit can be turned off via wireless instructions to realize flying
without winds when the tail motor operating system and the forward and backward servo

steering engine operating unit are unable to link simultaneously, i.e., the tail motor



10 ials stable & controllable 3 ints bumpy & controllable 7 m/s bumpy & hardly controllable 0 m/s going
with winds & losing control [status of the flight speed scale 2

operating system is idle and the forward and backward servo steering engine operating

unit acts,

After receiving the synchronous controlling instruction of flying leftwardly or
righwardly, the receiver controlling device 4 sends action signals to the leftward and
rightward servo steering engine 16 and instantly the lefiward and rightward servo steering

engine operating unit acts to force the helicopter to fly leftwardly or rightwardly.

In order to prove superior performance of the linkage device of the present
invention, a testing and comparison experiment about resistance to winds is held between
identical helicopter types of each conventional model helicopter with coaxial and counter -
rotating double-propeller on the market and a model helicopter with coaxial and counter
rotating double-propeller using the linkage device of the present invention. Tabie I shows

results thereof.



8 ms stable & controllable O mls onto with winds & losing control O mis going with winds & losing

control O inis unable to take off status of the flight speed scale 3 5 in/s

Table 1

fying tests of model helicopters against winds of each scale

350 test
helicopter {freque-  seale scale 1 scale 2 scale 3 scale 4 conclusion
types ney _

status of the status of the | statusofthe | statusofthe | status of the

flight speed | fhghtspeed | flight speed | flight speed | flight speed
350 two- 3 s .o n/ s 0m/s 0 m's 0 m/s 5 .
channel 5 stable & | going with winds | going with winds| unable to take | unable o take suitable for flying
helicopter controllable | & losing control | & losing control | off off indoors
350 three- 6 m/s 4m's 2 mfs 0 ms 0 ms suitable for flying
channel 5 stable & stable & FE_%M_« & hardly memmm_amw winds | unable to take | indoors or in outdoor
helicopter coutrollable | -controllable | controllable & losing control | off breeze
350 four- 7 m/s 5 mfs 3m/s COmfs 0 m/s suitable for flying
channel 5 stable & stable & bumpy &  |going with winds | ypable o take | indoors or in outdoor
helicopter “controllable controllable conirollable |& losing control | off breeze
350 helicopter 1 ms 12 mis 10 mfs 8§ m/s Sm/s suitable for flying
using mﬁ § stable & stable & stable & stable & bumpy & | indoors or in outdoor
ww“m_g controllable controllable | controllable controflable | controllable | winds below scale 4




bumpy & controllable O m/s unable to take off HO iMs ' unable to take off O in/s unable to take off status
of the flight speed scale 4 suitable for flying indoors or in outdoor winds below scale 4 suitable for

flying

The results show that, in a condition of no winds, the model helicopter using the
linkage device of the present invention flies faster than the conventional model helicopter;
in a condition of winds below scale 4, the model helicopter using the linkage device of
the present invention flies faster than the conventional model helicopter and has better
stability and controllability than the conventional model helicopter, especially in
relatively strong winds of scale 3 fo scale 4, the conventional model helicopter totally
lose control while the model helicopter using the linkage device is still able to fly against

winds.

One skilled in the art will understand that the embodiment of the present
invention as shown in the drawings and described above is exemplary only and not

intended to be limiting.

It will thus be seen that the objects of the present invention have been fully and
effectively accomplished. Its embodiments have been shown and described for the
purposes of illustrating the functional and structural principles of the present invention
and is subject to change without departure from such principles. Therefore, this invention
includes all modifications encompassed within the spirit and scope of the following

claims.
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indoors or in outdoor breeze suitable for flying indoors or in outdoor breeze suitable for flying indoors
conclusion The results show that, in a condition of no winds, the model helicopter using the
linkage device of the present invention flies faster than the conventional model helicopter; in a
condition of winds below scale 4, the model helicopter using the linkage device of the present
invention flies faster than the conventional model helicopter and has better stability and controllability
than the conventional model helicopter, especially in relatively strong winds of scale 3 to scale 4, the
conventional model helicopter totally lose control while the model helicopter using the linkage device is
still able to fly against winds. One skilled in the art will understand that the embodiment of the
present invention as shown in the drawings and described above is exemplary only and not intended
to be limitingyh4¢ 1diiktiads;be seen that the objects of the present invention have been fully and
effectively accomplished. Its embodiments have been shown and described for the purposes of
illustrating the functional and structural principles of the present invention and js subject to change
withourt departule o B BFHERIEGS FHRPER GRS e TRLT G ATB MG
encompassedavwitfiddiie cspitip did, stopeetited follohwingatlaiimsagdVhatis claimpeddsa sctvd\ linkage
device for a femote control,mode! nelicepter with cosdal.and sounter ratating double:prppetler.
characteriz&d in that said 1M agegdggwce ‘comprises a Sservo &t ering engine operating system, a tail
motor operaking sysientansha receivsrecongr ciigigad epicetingheysisaithgens stderimgeagine
oberaling Syg&m cOMBIEES & Bald AOCBAGHEIEHOSPIRG£AUNR QRIANNG YDl and a
leftward and rightward servo steering engine operdting unit; said receiver controlling device is
connected tedsotie saigserporstegringtesrtheoperatiorroybiand eyt saiebraiteivdtdr bpératidg system
and for conalingsgieh oRAK e BACk WAL SCINA SIGRIRY RAIRSRBSIRIING MU ARd;SpIp tail motor

operating system to link simultaneously. . The linkage device, as recited in claim 1, characterized
in that said feBBRIERE Saddm B ikbiackor B8 neMNiEsant foriBecBrd Brckivhra S stisbtateering

engine opelglipg sitand mg@%mmig{;%ﬁg&g}gystem to link simultaneously to control said
forward and backward servo steering engine operating unit and said tail motor operating system to act

simultaneously when the model helicopter flies forwardly or backwardly.
2. The linkage device, as recited in claim 1, characterized in that said receiver

controlling device is for controlling said forward and backward servo steering engine
operating unit and said tail motor operating system to link simultaneously to control said
forward and backward servo steering engine operating unit and said tail motor operating

system to act simultaneously when the model helicopter flies forwardly or backwardly.

3. The linkage device, as recited in claim 1, characterized in that said forward and
backward servo steering engine operating unit comprises a forward and backward servo
steering engine, a servo steering engine joystick, a swashplate, a rotor head connecting
rod, a rotor head and rotors, wherein said forward and backward servo steering engine is
installed on a body of the model helicopter; a first end of said servo steering engine
joystick is installed on said forward and backward servo steering engine and a second end
thereof is installed on said swashplate; a first end of said rotor head connecting rod is
installed on said swashplate and a second end thereof is installed on said rotor head said
rotors are installed on said rotor head; and said tail motor operating system comprises a
tail motor frame, a tail motor, a screw propeller and tail motor fasteners, wherein said tail
motor frame is fixed on a back part of the body; said tail motor is fixed on said tail motor

frame via said tail motor fasteners; and said screw propeller is fixed on said tail motor.
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3. The linkage device, as recited in claim 1, characterized in that said forward and backward servo
steering engine operating unit comprises a forward and backward servo steering engine, a servo
steering engine joystick, a swashplate, a rotor head connecting rod, a rotor head and rotors, wherein
said forward and backward servo steering engine is installed on a body of the model helicopter; a first
end of said servo steering engine joystick is installed on said forward and backward servo steering
engine and a second end thereof is installed on said swashplate; a first end of said rotor head
connecting rod is installed on said swashplate and a second end thereof is installed on said rotor head

said rotors are thstalfiBe Brkagradftsr Hsatsc Rt Casdetal InstoF ettty ettt G gHeiS a tail motor

frame, a tail-pa@teinia SeravrPrRRIer Ragiakmetan fastepersaubereincrid dalldnetordrame is fixed on
a back part of the body; said tail motor is fixed on said tail motor frame via said tail motor fasteners;

and said scF&F PHPUIEPHIRERY 6 said tail motor. 4. The linkage device, as recited in claim 3,
characterized in that said tail motor controlling system further comprises a tail motor manual switch

connected to said regeivencantielipg devissied & ARESNKRGS Hevigs 4asiasliRs A fligim from 1

to 4, characterized in that said receiver controlling device commises a RF signal circuit, an MCU and a
motor drivirt§igiresiveherairoding MRYYdsceshniseted R saignsksitsateaninlyiehbitnd charaivng system:
said motor gdriving eifelit igraanpesirdvasaid @hmetar RP?&@E‘&@%E&%Q@%F{&CG{}@%&CO”UO'”ng

i

instruction, said RF signal circuit is processed by said MCU and sends controlling signals into said
servo steeritiyiemy; afefitdvaS R SamrRstbiodshigibmQtRT operating system; after

receiving a controlling instruction, said RF signal circuit 1s processed by said MCU and
sends controlling signals into said servo steering engine operating system and said motor

driving circuit.

12



