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The authors represent some prelimin2..ry results of using the 
morphological nontraditional for the helicopter construction -
point of view for solving the actuel problrms into this field of 
the technics. In particular, the most general problem in helicop
ter design and which is dificult enough for solution is to achieve 
higher helicopter speed and to overcome the modern speed barrier-

The choice of the morphologycal point of view (MPv) to sol
ving this problem ha.s been conditioned by the great possibilities 
of the heuristical methods which are grounded on the point of vi
ew. First of all, this is the possibility: 

1) to ensure the correct problem statement 
2) to ensure the efficiency (cleaness of purpose. reliability 

and operativeness of the seach, i.e. to receive the pre-stated so
lution as sooner as possible. 

In other words. the morphological point of view ensures the 
purity and riches of the search field and high "productin yield .. 
i.e. new technical solutions meeting the problem conditions. 

F.Tswicky, the MPv founder has advanced only the idea of the 
morphological analysis (MA) .• has proposed some methods and modes 
of M!\ 2nd illwot.rAterl its efficiency on t..he spr7.o:-- of the ~-·~:---;:les , 
C3J. He ha.s phown what shoud .be done to ach'fl/e the so lubon but 
unf c~rt.lJ1'\3:L8 ~Y \ i!.:t.S not .3hown now t.o do l t. He h·?S not >::-:l.:tbor.:\L: .. :d ·=-~ 

MA procedure. 
Proposed the complete sorting of solution variants by him 

described by the obtained morphological table (MT), is realize on
ly for the 'case with the very small MT, contaning from 102 to 103 

varriants. Usually .. the MT contain 1010 and more variants, and the 
complete sorting is out of the questions. Any ways to go out the 
impass are not proposed by Tswicky. 

V. M. Odrin has elaborated the classication of nontrivial prob-
lems on finding (PF)* solving. 

The solving mecanism of nont.ri.vial problem is chosen as the 
ba.sis of the classification. 

He has divided these methods in two classes: tra11sformation 
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The essence of MP consists in choising the unknown solution 
of PF from the set of all its known and contceivable solutions, 
which is called by the authors a morphological set [3-5}. At the 
first stage of nontrivial problem solution with the help of MP, 
i.e. at the stage of morphological a11alysis (M.4), the morphologi
cal set is build. At the second stage (the morphological syntesis) 
the unknown solution of nontrivial problems is obtained, which 
satisfies the problem conditions, or by way of choosing it from 
the morphological set, or by means of constructing it.. relying 
upon the MA results and upon the constructi v mathematic ideas a'!d 
principles (the theory of deductive systems). 

When elaborating MP V.M.Odrin and S.S.Kartavov have originated 
the MK (morphological classifiing) procedure. Which is now the on
ly one in the world litersture. It is .. by the way, only one tech
nology classification world literature.. while the whole number 
theories of classi fication are known. 

The term "morphological syntesis" is proposed in [3} and its 
purpose is described. Then the nature of the morpholog-ycal :synl.e
sis problem has been reseached by V. M. Odrin: it has been shown the 
PMS is the selection and optimisation problem at the same time 
(end the heurist. i cAl an,o.l og of the m.<JthemRt i c progrtommi ng proh 1 em 
and the optimal control problem), and also it is the deductive 
system (the general-type calculation) [6}. A series of the effici
ence morpho1ogycal syntesis methods has been elaborated by him 
[10,11]. After all the technology of the creative has been also 
elaborated by him. 

It should be emphasised that our procedure of MA, which will 
limited to in our report. ensures the correctness .. normatve comp
letness and productiving (purposefull inclusion of not only the 
known but also the conceivable systems of the reseach class) of 
morphologycal, i.e. multiple (by number of bases) classifying. 

Building the system of models of reseach-systems is stipula
ted by the procedure to ensure the MA correctness, normative comp
letness a11d producivity. This part of our MK procedure (see Fig.1) 
(its I-V stages) is a procedure of system analysis of the reseach 
TS function and of the structure of these systems. The systems are 
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reseached 2.s the functional tional systems. This part of the pro
cedure has also no e.nalogs in the world literature. It is fit to 
realizing the system &<alysis of any systems because any systems 
(even so-called conception) have a purpose* and can be considera-
~ 0 

A t • l 0 !_.eo as IUllC_.lona~ systems. 

T. Ch. Bolieva and v. M. Odrin have adapted the M.A procedure to 
solving the problem of how to make the helicopter speed higher. 

In other words, the attempt to inscribe the MA into the prob
lem of the general high-speed hel icopte:< design i.s done.. i.e. to 
pick out a heuristical problem (one or more) ard to apply the met
hod of its solving. 

As the question of heuristical methods ard heuristical prob
lems is descussed .. we consider the stage of the preliminary design 
ar:d .. more precisely, the elaboration of conception of the system, 
since the part of the design activ1ties is realized 
m"inl·-r "t ~his "tag"' ~"""-) ~v (.., __ ~v ,., 

It is known that rizing helicopter speed is associated with 
solving some nontrivial problems ::.~oncerned with a series of its 
subsystems: rotor .. engine, transmission, control system; and also 
solving the problem to decrease the parazite drag of nonlifting 
h 1 . ' t .. e_lCOpHT par.s. 

In our reseach, the rotor is analysed in detail and other 
subsystems a;'e analysed in a rough outline. 

P.s for the rotor, we have considered the problems of decres
sing the influence of the ret.ree.ting-blsde stall a'1d the air comp
ressing over the working of the rotor. 

The initial problem of the general design was formulated by 
us in such a way: 

To design the helicopter with Mgross = 4000 kg, which is .<lble 
to achieve 500 km/p.h. 

\'ihen the inorphologice.l reseach is done (more presily 
morphological analysis) we have obtained the high 

speed helicopter· clas.sifition a.r1d have determined the way of sol
ving the main problems in their nontrivial statements. In other 
words, the new scientific results for two actual problems have be
en obtained: helicopter cle.ssifying Emd finding methods to increase 
helicopter speed. 

* For the artificial systems or the goals for nature ones 
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The classifying problem is not solved for the helicopter 
construction. The known attempts to classify helicopters and their 
subsystems have resulted in the so-called incoherent morphologycal 
tables C5J, which &~e the ordered ennuiileration of the realized 
constructions versions of the described system. Such classications 
are have the only cognitive-information importance and the very 
limited practically applications. 

But the classification constructed by our morphologycal clas
sifying procedure described the system at the principle, generala
zing-functional level.. that is, it practically describes all the 
known .?,.,'!d potentially possible versions of its construction reali
zation. Such classification allows to descover the new, with inc
luding principale new, technics solutions in the morphologycal 
syntesis. Such classifying is called by its authors the multias
pect productive cl20sifying [5J. 

As for the second problem, i.e. rising helicopter speed. the 
basis of its solvjng is the classication cbteined by us detaliza
tion level of which must be higher in accordance with each parti
cul2r problem. Thus we have limited ourselves in our classificati
on to considering the mentioned problems of the stall &!d air 
compressing influence by the 3J1alysis of the blade at a whole. The 
next stage is the analysis a'! aerodynamic flow the blade sectin, 

tr2nsformation of the stream structure. 
What is our constructed system of functional models? 
The mGdel "Life cycle of investigationed technical systems" 

(TSLC) does not need any special com;nent&~ies. It is intended for 
L' !... ' C' l t . t' L he 'pf' . t. )") t' th • • . t ' L-ne s.uuseque::n:. 1ormu~a-..-1ng o ~_. ·'"' o__.._ 1.n1 lO:. o .e 1nves-c.1g2 eo 
technical systems function, which is used by us as its system- se
lection atribute. 
C5J. TSLC is compared with the conditions of the problem to make 
more exact which ft1..r1ction of the whole collection is usually the 
operating fu:Jction, but there may occur the problems that calls 
for considering tra'1sportabi1 i ty (for the especially heavy systems 
which should be assembled at the exploitation place) or utilizati
onbi lit y of the systems aDd so on. 

For finding potential classicating signs of investigating 
systems (Ki-x), the models "Action tree" (AT), "Action network" 
(AN), "Generalized fur:tet ional system" (GFS), "Generalized functio-
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The AI model (see Fig.2) reflects the functional structure of 
a.r1y of the investigated TS (c function is considered as TS sui ta
bi l i ty for the action for real izat ioil of' which it is created). It 
is us.ed for t.wo purposes: constructing t.he model .(GFS) c~'ld direct-
)\! f'' rJ' •r· .C' 
_ 1 ~lnulng ~1-x O! the syst.ern funct. ion ~ tse lf .. when its construe-
ti ve re2.l ization, ma;!uf'acture, technology .s.:<d so on is not inte
r;::,s+ i nr.r for ; l~ -'-' ,__._,~o-- .;,._ .. 

The GFS model (see Fig.3) reflects the functional structure 
of any TS of. the investigated class (ar,'f nrsion (i'!i MSt)). This 
lS 3.:! archetype of investigated taxon [12;5_,p.256J_, which is the 
MSt in OlE ca::e. 

The gensralation functional models of subsystems (GFSS) .. the
ir prc;;Jertie3_, the relations between them (names of reclations) 
a.11d those functionally 
meron=: of the archetype (GFS) U2;5. 

relation properties (FSR) are 
91';<"-l p, :._.uv.-, 

fun.ctic::~ two models are constru.ct2d by us: GFS 
describ8d ea:--l ier [3-5J _, aJid the new model 11 Act ion Network". 

The GFS-environment model reflects the ,.. ' • 1 

I lJnCl.l Ofl2l encircle-
r::.ent s~--ruct.u:~e of any TS from a~ l their invest igat.ed class;. all 

which are :L::herent . 1 -
l!! 2-..J. l the :::.ystems or 

the action*-*is realized by 2r1y of the investigated TS (ar:y \1/i MSt) 
in the proce3s of t.he1:r functioning. The sorrespondence to each 

* Here )c.h2 environment. lS in ·.vhich th.s investi ted TSs fu.!!ct.i
on a:d usually the is the direct. TS environment.. -~lso .. t.he 

TSs t.~ro-

ugh s:.J.ch en\li:ronment _, i.e. t.hj.s i~ the second level of the-
j_r fu~:c:.io:1ai environment. 

~ Sub.=.ct.ions Ot., tln,p rn ... ?_in .. c-:ct-._ic."'. -_;·nr_ t._n_.p __ i1"":'"1Q1P.m::::>'""")t-:::;T..:nn whi.....,n' '-" ·- • - ~-- ~J. - - .:..;::.i. -~·-~··--~"'"--''--~'-'.!..._.,L. ,, ___ <._..! 
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pondence to each subaction of GFSS are shown. The subactions are 
tied in the united chaj.n by material, power and information stre
ams .. which transpierce all corresponding GFSS* in the course of 
the action . the control· ihfh1ences (on evry subaction and the cor-

':·-

responding GFSS) a11d all the disturbances coming from an outer en-
vironment showing bearing points. 

The classifying, i.e. finding the potential signs (Ki-x), se
lecting the .most important signs and the construction of the morp
hologycal table (see .Fig.5) can be accomplished using the AT or 
GFS .. GFS-environment ·or AN models on the basis of special procedu
res (subprocedures of our procedure) and the corresponding set of 
the functionally-significent relations (SFSR). This is the syste
matized reference book (in our case, for the IS-class "Helico
ters"), which is obtained when analysing the extnsive reference 
li.terature. The SFSR contains the hierarchy of all the conaeiva,I:Jle 
relations between FSS of the investigated FSs, including the unary 
realati ons, i.e. the properties of these FSs. 

Conducting of the morphologycal analysis is not possible wit
hout the extensive ma11ysided scientific and statistic information 
about the investigatsd system (TS). This information is actively 
used when stating the problem and practically at each stage of the 
morphologycal allalysis. We have had the bank of the data composed 
on the basis of the historical scientific reseach of the develop
ment of the helicopter design and the aircraft. itself, which is 
conducted by LCh.Bolieva U3J. 

The materials contain the detail morphologycal analysis of 
the high-speed helicopter are in print. 

Since we consider first of,.all the classification problem, it 
must be noted that the obtai'ned morphologycal classification of 
high-speed helicopters can be then used for solving a whole number 
of such problems as the morpohologycal prognostication of the pos
sible high-speed helicopter development directions; finding the 
technical solutions for different.subsystems of high-speed heli
copter ets .. 
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