AD

__UNCLASSIFIED

01430

Reproduced
by the

DEFENSE DOCUMENTATION CENTER

FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA, VIRGINIA

" UNCLASSIFIED




NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any

patented invention that may in any way be related
thereto.

~



63-2- 4+

o g

~ TRANSLATION

CIVIL AVIATION (SELECTED ARTICLES)

402432

R
¢

- CATALOGED By
A AD No..

' FOREIGN TECHNOLOGY
 DIVISION

AIR FORCE SYSTEMS COMMAND

" WRIGHT-PATTERSON AIR FORCE BASE




In g

FTD-]T. ;:\-I‘M-i/lvl

UNEDITED ROUGH DRAFT TRANSLATION

CIVIL AVIAPION (SELECTED ARPICLES)

English Pages:' 20

SOURCE: Russian Periodical, Grazhdanskaya
Aviatsiya, Nr, 11, 1962, pp 10-11.

12-13, 28-29 .

S/84-62-0-11

THIS TRANSLATION 1S A RENDITION OF THE ORIGH
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR THEORIES

AND DO NOT NECESSARILY REFLECT THE POSITION
OR OPINION OF THE FOREIGN TECHNOLOGY Dl
VISION.

ADYOCATED OR IMPLIED ARE THOSE OF THE SOURCE

PREPARED BY:

TRANSLATION DIVISION
FOREIGN TECHNOLOGY DIVISION
WP-AFB, OMIO.

FID-TT- 62-1924/1+2

Pty L AT T L S L T L DL

Date 15 “arch 19 €3




TABLE OF CONTENTS

The AI, Family of Soviet Avia Engines, by A. G, IvchenkO...eeeeoss
AN-14, Pchelka, (The Clod), by N. V1adimiroveee.eeeseesssassesscoss

Diskoplane, Flying Machines o!‘. the Future, by B. Broude...ccccesae

FID-TT-62-1924/142 1

Page

14




s s o

B o A 3y e ST S A

The 41. Farily of Soviet Avia .l_k_x_ginea
by
A, G, Ivchenko
Kirovograd, Institution for Higher Learnigg fer perscnnel cf the Civil aviation

Ain the USIR, It would be useless to look for such an institution in any of the copi.
tulistic covntries, They do not have such schoolse

The hizher flight training .school, it is firzt of =zl1 a perfection. new stgges
cf flicht mastery, it iz a step_ forvard in mastering more complex aviation eqx:lpmcnt.
Before the ;tudents, which 'are now caapleting the t_ralnmg course in this center of
learning, is being opéned the way frum the Yak-12 and Ane2 to the cortrol Stick of
turbojet and turboprop air ships 'An-2l;.y Tu«l04, An-10,I1-18, Yes these fliers hav;i.ng
acguired in the flight training schools lmowledge and habiffs. zo to thg gea}:s of the
flying mastery.

At the Kirovograd school are trained not only pllots. Here undergoing ini
tial training ere navigatars of jet eircraft. With the graduation the young n;vign
tors enter the fifth ocean 2nd guide airships cver numercus avia routes of our counte
TYe ' . .
Recently to Kirovograd in visit to the students, rilots-instructors and lecturers
came the chief constructor recipient of Lemn premun Aldcac.ndr Ga‘{gevich Ivchenko.
.'I'he engines vwaich htvc been constructed bty the outfit head.d by him , are mounted on
11«18, An=10, An-12, Yakel2 aircraft on L-Ii—l. Ka=15 helicopters. The sghool i.‘.
training creuws for new turbopro:p airships in-24, ‘These aircraft t_éo are pqwerod by
AeIvchenko engines. All these engineé are ucited under one- fanily, whic'h has adopted

the initials "AI",
The chief comstructor acquainted himself with the engine iraining class, he
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was favorably impressed by the stands, aggregates and other demonstrative.devices
contrived here, hé adviced on what should and what can be dcne, he answered questions
of interrogators and students, The ccoversation which enveloped around engines,left

a deep inpression, it enatled to better and mén'e tharoughly ﬁnderstaml_ the ideas
enbodied i;x the new engine, . ‘

This was followed by a conference in the laorger auditorium {nstigated by the Clubd

of interesting meetings. A | . .

I find it highly pieasant. and I would 'say. highly uceful to bécéme acquainted
vith you, dear comrades - that is how A.Ge.Ivchenko began his introd;.xé*.or;,' spcecii.
D‘irect cqntact with AERCFLOT .(Civil ‘Aviation) persbnnei, with the ones who in prectice;

will test the service life of our cz:;nstructions, enriches the constructors with
new conceptions, it excites one on1‘:o a search for weys of inproving equi:ment, The

rerarks, suggestions, councils which ve receive from you, personnel of the AERCFLOT

‘cannot be overestimated. The creative contact, close friendship of the ones,who procduce

new eqﬁipment and who exploits same , appears to be an important prerequisite of fe'chnicn

prégress. lively development of air transportation with which all our ideés.arc»

connectedy to which we and you are devoting our forces, encrgy, knowledge,
You imow, comrades, what the party is constantly teaching us, that we cannot

be satisfied and rest on the laurels of the already attained things, We must “says

A Nikita ‘Sergeyevich K.hruchchev, - cons_wntly improve even the most perfeét one for

the given period, because with the expiration of tin;e s with the 'develoment of sciex;.oe
and technology, which never rests, even the most perfect things. becdme obsolete ®,

This to a no lesser extent pertains f;o new. equiment, let us say we ha1‘re built a nev.

engine, Assuming it passed all the necessary tests but, by placing thé band over the

heért. we mist say, that nevertheless there are bright and dark sides which can be

more thoroughly revealed only in the process of operation, And here who is better

authorized to say scmething besides you, camrades,

That is why the collective of cur construction bureau values youv opin:lou,
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tistenes to your couneila, remcarks, wishes, We are trying to derive'frcm'life.fron'

practice evorything which helps us to better carry out our tasks, wkich prcxnotos'

perfection of cur engines,

I was very pleased to learn, that hére in the school, greater interest is ex;resved |

toward the An-2f aircraft, that the students like our engine, Tais, I repeat, i3
very pleasing o It :}s no less ccmfortingy that in the.m'ocess of ;studyi!:g the new
engine the lecturers and studeais are develéping %a lot of useful idcas, su~gestions,
_In this accc;ur;t. as they say, your eye is observanf. and the faci; that you are criti.

cally accepting cur new job, you evaluate it universally, = can only moke me feel

bappy. It is in favor of the job, I can assure you, that your councils, your ccuradely

help are accepted by us with aﬁprecidticm.
We conitinue working over the ergine for the An=2);. Our group i}s improving its

units and aggregates, we are rersistently attaining a longer service life of the

engine, This task 1s not abating, on the contrary, it will acquire greater scope after

the An=24 goes into service of the AZROFLOT, Real operation will tell us a lote In any

even we will try with your active help to do everything possible, so that the enzine

will meet all the requiremamts of the AEROFLOT, to make it mcre ecopomical. long 1liv. |

ing, reliable, such as you would like to see ite.

You have all heard about out AX-20 engine, We hope th=%t it wdll serve aviation

for many morel yearse But in spite of the fa'ct, that it has been menufactured quite same

time ago,the construct.:ors are still working on its improvesient, Each neu.series_is
always a bit different from the previcus one, and this is a step forwarde ‘

In order to gﬁe a more or less full description of the operation of the Al«20
engine mich time w‘c;uld'be needed., Yes and there is r'm special negd. because everyone

who has scme dealing with it knows all about it, I would only like to speak about

what has been done to increase its service life, or as they say to increase its life

span, Yhy do I place speciel emphasis on this subjects The sconaumy of the engine depends -}
. R S

1
1

in many respects upon its resource, If the engine skows a longer service life, then
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of course, it is more’ convenient;because the cost for its operation and the cost

of transportation a¥e reduced, o And a reduction ia operational costs is the basis
for relucing tariffs, which in turn.‘ leads to an influx of passengors for air trans.’
jortation, |

In thic way, an inc.rease in the slerv.ice life and inter-repair resources of engines
is .one of the important ccnditions for the growth in the volume pf transportation,
.increese in economical indices of ."the_ AZROFLOT, improvement in the;well "oe»ing of the
nation,

That is vhy I consiéer it an c‘;aligatian t.o: tell you, what we have done:.to increase
f,he resourceé of the Ai-20 engine, Fram the mcment the engine vas put int_o series menue-
facture, aboﬁt five years have passed, During this time its resource was increased
by four tixlnes, On many aircraft of the Aeroflot AI-20 engines with peatafold _initial
resource hawe been mounted, And s0, step by step, we are improving this enéine in
crder to meke it more reliable and more econcmiical than its brothers f}om the first

seriese I cen say, thet in the very near future the AZROFLOT will be receiving AI-20_

engines with a service life 15 times greater than in 1957, ) !

We are doing the very same thing on an engine for the An=2l, which you zre now stqu—
ing. The service lz’l.fe‘ of this engine, we hope, will rise mcre razidly than that
of its brother the AI-20,I do assure See attachment la
youg,that ve will not skimp any efforts Illustration: Chief constructor ree
‘ cipient of Lenin Premiunm A4GeIvchenko,speaks,

nor tinee

I would like to cai-l yoﬁr attention to the fact, that the performance of any engines

its service life depend to a large extent upon the operating conditions, Froper,
overall operation - one of the important guarantees of long life, Technology does '
not stand for the "Fer You * version, Here a lot can be dcne by the ccllective of
the Higher Aviation Training School, It is nécessary‘ to persis‘tent‘ly mm'bve the
training of pilots and other crew mecbers, they must adopt a liking for ;‘.he equiment,

for the work, thsy must develop a sense of responsibility for the entrusted jobe
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::th 'gucceeded in grtting acquainted here with the training program of crevs for flights

il |

on the Ane2 L =8

Illustration: From the grand and useful conversation at the Club
of Interesting Meetings,

I should say, that it well assures good training of cadres for this aireraft, But the
listeners should not farget, that at school they ar'e only making the first steps in
the adoption of new tgchniquo. The main thing is to farge ahéad, The fliers too cannot
rest on their laurels,

.Q.u‘ construction group will not remain idle in the training of gadres for this
machine, We consider it our duty to. help you with demonstrative means, For this pur-
pose tl}g construction bureau is assigning to you two training engines, Here, in Kiro- .
vograd, must be created the most ravor.able conditions for the training of An-24 crews,

Usudlly we constructors are guestionad by aviators ® What ‘are you working now
on *? This is perfectly natural, Aviators would liks to knowithe perspectives of devel-
oping _aviation equﬁ.ment. trends in this development, or will they have to learn )
8ll about the things whf.ch are being developed at the comstruction bureaus. ‘But I
will tell you in secret, I adhere to such a laws it i1s better to speak leas, and do
more, Still adhering to this. pruciph, T will briefly (in two vm.'dg) explain certain
deliberations, ’ | '

The airways of the nation will scon see the An~2), and Tu=12) aircraft, which,
il i hovl. are intended for 4O=60 naueﬁgoin. It is believed that in addition %o °
' $hese airoraft the Aeroflos should also have 20-24 seater aircraft for flights slong
! lesal @ir rouses at & lp.d ,‘ lOO w.; Mhﬂl!‘-"l‘“ needs ongines, m‘ %00 |
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is a job for the constructors of avia engines,

And if we keep in mind much farther perspectives, then we must speak about powera
ful transport aircraft with e cruising speed of approximately 2000-2500 kn/hr, Foreign
press is writiné very much about that, Published are also projects, models of such
airships. They ’too will be needing power plants, And this belongs to the competence

of aviation engine constructors.

Just so, comrades, to live and see.

eaph Lty it

Illustrations Turboprop passenger aircraft An=2/
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Lines froa newspapers

leny AZRCFLOT publicetions arrive at the Kirovosrad School of Higher Avia Training

| what %o they speak sbout ? .% i

liorthern Territorial Controle A majarity of flicrs,having eraduated training in
the course of 1i~2 ship commindersyhzve been permitted to fly in minimua weather one
at daytime and two at nighte Cur recommendationsi it is necessary that the studexnts
should acquire greater ‘practical. habits when flying with side wind, '

The Tyumensk Avia Groupe After trnininé in Kirovograd pilot MN.Kuznetsov was put
to work as An=2 ship cormender .and he successfully exccutes flights on loeal air

routes. A.Kuragin is also well trained for introduction into works

Uzbek Territorial Control. Graduates of the school have shown excellent theoretic

and flight training. VeProkofyev 'fues_independmtw as Li=2 ecmender, L.Usov s
co=pilote A -

Azerbaidzhan Territorial Controle The geﬁeral inpression about the training at
the school is good. When put.tov work the pilots have demonstrated high theoretical
and flight training. ' | ' _

lagedansk Avis Group. Sixteen gradﬁates of the school, especially l,levchenko,
M llosin, Ae.Boroznov, I,Taran received outstanding awards on material pax;t and air-
craft piloting. They fly good and reliablye

Kazakh Territorial pontroi. Pilots O,Lipin and V,Kim zfter graduating school

have considerably improved their mactery., They are making a more thorough study of

piloting problems and practical aerodynamicse They show no faults in the technique
of pilotinge We wish the warking group of the school further successes in the train
ing of aviation cadrés. '
They go out on air routes
Yho knows, maybe Vladirmir Kotovskiy will succeed in eslte’olishing new.hithérto

unknown aj;lays in the enormous air ocean? In any event he dreamed about it? And he
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studies well, diligently, to becoae s highly Mified navigator, VThese pt.xssibui'.-
ties are offered to him by the school. -

Viadindr Kotovekov came from ﬁulgaria. Already in the school yesrs he read a lot of
bocks ezbout people of the winged profession, And when he bhas seen them onlarge Jet
sircraft he fimly decided the selection of his future life paths

ntrance examé to t_hc Kirovoé:‘ad school for thé navig_utoz_'s course he passed with.
hi};h honors. And identical honor he is now reaping in all su_bjecfs. He has alrendy

102 flying hours to his credit,

Just like Kotovskow other students Konstantin Firogov; Lecnid Cherepikhin,Vla=

dimir XKulin and many others, are successfully mastering the art of flyinge
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A1y, FCHELKA, (The Clod )
by .
N, Vladimirov. .

4+ i3 an unusual aircraft named at first by ar absolutely ordinary nume: the first
letters were in way different from its brothers, waich ceme from the very Samé con-
siruction bureau. °nly the o.dinal number of the coﬁstmctign indicated vtk‘qt it ‘came
to light vYetween the ANN«10 and the AN-2L, Whatever was in'the blueprints and drawings )
has found its vay into' the metak, wood and“plastics_. it was christened vith.the.petl’l.
name *PCEELXA®., . ' ‘

Othewisg. the fact is not natural to its nace. The bee as a ‘bee',' ‘-‘{e would like to

t

spex .k about the other things are "PCHELKAS" gencrelly needed in our ccuntry when along

the zir-routes of our country are already for the second years flying exprees aircraft
TU-104 and I1-18 ? Just think - after the AN 10 accomodating in its spacious cebins

. 85 pass:¢ngers, Tleg Konstantinovich Antcnov introduces to civil aviation the AN=ll, ;
‘which.is inferior in loed lifting capacity even to its predecessor tle An<2, |

Civil aviation isthe largest in the world aviatiion unit, it services not only linec ’

extending over several tiousand of Im, let us sas'. I-bscow-Petropavl;vvsk in Kemchatka or Vla:l-:

vostok - Odessa.. 'I'he‘ sky of our great c.c‘iuntry- from Koibin to Kara-}’mov. from the

Kiver Prut to tue Bay of Zolotoy Rog, from the pesk of Ta:niz:-'rau to trans-Carpathia
is densely interwoven by a multitude of local air lirces, cvér wnich nore th,an., l;@ . ’
of air passcngers aAr'e,_ travelling, whai is p;rtiw:larly cxforting - the local network

of blue roads not shown on the map, but it is expénding ccxitinuously. in a very fast pace,

in villages, workmen conmunities, small towns is. rapidly groving the demand for high

| FIDIT2-192042 . q
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speed transjcrtation, andl the day is not tco far away when the USSR will becoc.‘e a
country of 3:1id serofdcation, That ie wahy the Aeroflot neels good and various air
craft, heavy and light ones. The more so since the length of local avia rcufes varies
Sy 150 = 2C0 m in the Ukraine and ‘n Ameria,to 4L00<50C km in Transy: ikal and Kazalh«3S5)

It coula be mentioned, that Andrey llikolayevich Tupolev efter th; glant aircrait
Tu=1ly created an airship of mediim range of flight the Tu=12} ca’rryi{;g 4C=60 nassengers.
To fly over a me.ium air-rout‘e we have the an=24, “hich appeared in the footsteps cf the
cain liners An-l0 and An-l2,

Bat let us discuss th "PCHELKA®, Yhat does it represent_? For what ptrposes has
it been created? vhat is its destiny 7 .

The Anelj is a multipurpese aircraft. Devending upon i_t%designation it can de
manufactured either in passenger, or in agricultural variants, The passengér variant of the
"‘PCIELKA”is intended for seven passengers. its cruising speed -~ 196=210 }m[hr. Range
of flight . up to 600 kme For 200 km long avia lines, for wiich PCHELKA was designated

for praétic§l purposes the aircraft (PCEELKA) will be- capable of carrying § pissengers
ringing up the load to 720 kg. %ith full tanks and commercial losd o 550 ku the
flight range can b%increased to 720 tm, .

The An-ly is a high vwing monoplane with dcuble fin vertical empennage. its length
is 11;01;. height §.25 m. The wing isprovide. with autmatic .. slats (f‘o:_'ewin@).
dual slot extensible flaps and hinged ailercns. ‘ing span - 22 m, Afent Mtive - 12,15 n,
Load per square meter - 82,5 kg ‘

The pcwer plant consists of two radial piston engines with air cooling Al-1L7, _
Its total take off power is 600 hpe The‘engines mounted on the PCHELKA are well known
Yo our {1light and englneering-technical cedres and consequently they de ‘not r;aquirov

much introduction,

But we must repeat again about the pover instailaticn selected by the cerat ructor
for the An-ll. In cumparison with the single mgine}ersion it has et least tvo adveane '

tages, First of all - ¢rester reliability of the aircrart. Even at full.load the

FTD-TT=62=192L /142 10
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FC::lXA can contirnue crulsing in case oz;e of :he‘ ensines develops trouble, Cf rno
lesser iportance iy .ﬂ’o amother advantags. 'd.e"a.re' tiinking here of the training
of Zlying persornel.

Young rilots, as a rule, for a yeAar.‘ tvio or wore Ily single eugine eircralt the
tzkelZ and An-2, Ccns;cquex;tiy' J4.e0 tire occmes tc train for flyizg on heoavy maciines
it iy necessary for thex to beccme fariliarized (acqueinte.) with new more curplex
equi;mait. The rilots must glso master the teclxnique of pilcting aircraft powered
by seversl enginess Flights cn the An-ly will give the youns cadres the possibvility
frca the first stages of individuel (independent) operaticn along air lines end in
agriculture tc adopt these characteﬁstics. . strengthen and develop Labita
in pi‘lofing of aircraft with complex pover plants,

There is still another feature of the new aircraft, We speak here about its tale

~offelanding qual ities, which for‘local lines may be of d‘_ecisiir‘e izportance.The

‘ length or the take-off run of the FCHEILKA - (0-90 m, length of landing run - 70 =110

m, landing speed - 65 km/hr. Ye like to mentiocn, by the way, that the length of the

take off run of aircraft of approximately the seme class is 15C=-200 m. Furthermore

the landing. gear of I’C‘rﬂ':‘.l.l(d. haw}ing a nose vheel, climinates thie possibility of nose

over, and the lever sus.pension of the wheels an%low preséu.re tires aliow to cperate
seme, over dirt, sand and snow ccvered ia’nding strips. -

k'.vez; more c¢an be saidx.by its ta‘xz;-off-landing qualities tiLe An=1l) is placed be'tween
thg .cate{;ories of lig‘lt. aircraft’ an*;dicopte‘.-s. However, if we take into consiceratiocn
the cost of opera ing pyop=wing machines, then their ability to teke off end land |
vertically is bought at e high prices | ‘

But speaking about the take off landing qualities of the An=ly wé must keep
first of all in mind its oper‘a'tion‘ in any given village, avy given fam without any
greater expendi;u.reg iz preparing and equipping alirtieldb. it"can land everyvheres
and the cost of its operstion is three-four times lower than that of the Ji-) and Mi-y
helicopters. We of course do not desire to belittle th‘e‘ values of helicopters, but we
canndbt get away fron tae truth, that vhereve} it is possible to fly'an aireraft,it
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is hardly alvissble to resort to rotor driven maciinese That i3 nhy tie Anely, in our
opinicn, will be protitable to employ for tie maint‘emnc*:‘ g20logie2l expleoratica pap{‘;es’,
and for the execution of sanitztion missions,

it dimesnions, a.ra.ngel ent and eguiment of the pacsenger cabin leave a good impres

" $iile Along its sides at wide illum inatcrs (windows) are placed six soft chairs, Ihe

seventh passenger sits in lipe with the pilot. Cver the windows - curtains, 'I'he walls
exe decbratei with Alastic materials of plessant cclore Tiie cabia is equipped with air
conditioning systems. The noioe of the power plants is dampered by thermal noise insula-

.ion. The entry door is ut the tail end of the fuselage. The extendible ladder is ki-

petically conuected witvh with the deer flaps. it L extendea and r"tracted auta:atically.

There is & reason why we spe/Ek m such great detail about the cabin, It is time,
yes 1t 1s time to pay a little more attention to short range aireraft and to passenger
services. PCHELKA is in tris réspect quite different from the An-2 and Yak-12, approaching
with 1tstlnterlor decoration to modern hLeavy azrshlps. True, in i‘re;g,t variant of the
pachine the constructors mov!ded ccllapsible seats for eight passengers, Dces it pay

tue reduce the comfort? This is a step backwards! Passenger ccnvenience should not be

infringed,
:or the agricultural variant of PCHELKA the construction dbureau developed two
Other for )
kinds of equiment. Cne is intended for dusting , the spraying processees,

The cnemicals are loaded oa the ground into tanks,which are then rolled in into the cabin
of the pilote The tanks are interchangeable, as lcng as the aircroft treats seeéings

ru one tank, the other oae is being charged on the grcund. Nothing more can be saigd,
that this oot only facilitates the servicing of the machine but 1t also reduces to a | -
miniram its stay under loaded chemicalse Tte cost of treatj.nb fields from the Anell
aircraft, as shown by meliminary calc\;xlat'.ions. will be lover by 20-20%, than with the

Yak-l?.
T..e apparatus for aviation-cheanicel cperations is easily ins<alled and dfa-

zcunted from the aircrafte When there is no work at the field, the aircraft can de
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used for transportation of seeds, seedlings,chicken incubators, spawn fish,berries,
milk and other agricultural loads,. ,

The technique of piloting the An=l4 is simple and accessible tc young flying
cadres, Navigation and communication ejuirment, installed on the aircraft, is

intended for the execution of flights not only under visual conditions, but also

in case of poor visivility,

Special ‘de~icing measures are provided. The wing and empenmgsrg"/ wovided with
hot air systsm, the windshield of the pilot cabin and atmospheric pressure pick.
up - with electric heét.ing. At the time of flight testing the antie-leing system
functioned satisfactorilye. ‘ ‘
These are t.he‘ general gualities c;f the FCHELKA- and. aircraft for loca; lines
and agriculturee |
Illustration: PCHELKA landing near field steélon of a ferm, The inhabitents of the

%

‘village view the new aircraft with interest,
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Diskoplane, Flying lachines of the Puture

by

B, Broude *

“If v;ze would anslyze the development pf aircraft cox'xstruction, then we might
arrive at a conclusion, that the wing is dying away.- The fact is, bi;;la:les have given
space to monoplanes. 'i'he monoplane wing with trapezoidal (fig.l) larger area and
considerable .aspecé ratio, has first become sweptback, then it trgnsformed into del?e
of_'smll aspect ratio and small area. N‘ow are even planned 'I“lyi‘ng Fuselages ®, €.z
the Aerodyne by Llppish.

This trax_xsformation of the aircraft took rlace \basically because of .the rise in
aircraft speeds With the rise in flying speed to create the necessary 1ift is necessary x
a smaller wing area, But with the reduciion in z_-:ing‘ area ther:z is a detérioration m
the takeeoff-landing properties of the aircrafte, This deficiency ics ccapencated by
t2‘1e increased power instal]ati6n of jet aircraft, .

Cn molern possenger aircraft the thrust of the cngines (or éropelleré) is 0¢2e.

' 03 of their take off weight, An increase in energy to 1l sllows to make a vertical
.take off and landing ;ircraft. I’f.'such en aircra’t is intended for flying aé very high
speeds, then it éan be made entirely wingless. One fuselage is capable of producinsl
the necessary lift.althougli its aerodynamic qual ity will be very poor (approx:lma_tely
Kf=1-2), and, of course, take Oi"f agd' landings ‘should be done b;_,' :il;xcxteasiné t‘he thrust
. 0f its jet éngines. '

It is assumed, thar vertical take off and landing aircraft (SVVF) of greater

take off weight and greater load liftingz capacity will be technically rcalizeble and
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eéﬁna.ﬁcally advisable when producing more powerful, lighter in weight and ecomazicel
engihes, than the 'ones w.h:l.ch are rounted on present day airerafte Far c:ca::;ple. in order
fhat a ﬁocing 707-420 aircra®t saould land and take off vefticslly it weuld have to
be powered not by four enzines as ~p‘:esemclg,bt.xt by 18 engines : At such a mechanieal
rolification the aircraft would h.e.ve‘ no rractical camercial value nor flight range,.
We will assume that the question of engines h:s been solved in positive, Zut the
‘flying fuselage ®* heving together with the wing lost the right of being call‘{ed :Sn
aircraft, vill not be perfectly safe in operation: in.case of engine .failure or-sl_morl-
.dge of fuel such a flying apparatus will not be ca})a‘gle cf cliding down to Barth,
The press reports‘that as long a.s the probler of gravitational forces. is not solved
there will be mo methods of céntr'olling sarey 2ll heavier than air flying machines,
regardless of their cruising speed (up to super or I:ybersonic and even cosmic speec_la)
for safety purposes will be equipped with wings or rotors for zliding dezcernt or with
brake and parachute systems for landib:g. ‘
Tac Diskoplene is considered abroad as the suitable aspparatus for flying ;:t any
poscAble speed with verticel take off and in case of emergency witk 5lidiné descents
In other words, the flying spparatus with one round wing, without i"us‘elage and vithe
m;t emponnage - ' .
Zfforts to create an aircreft with rcund wing have been made repeatedly, but thgy

are still in experimental stages, The fact is, that a round wing -~ is .a wing of very

small aspect ratio). = T = 1427, It has a greater critical angle of attack., 4 round

wing for an aircraft of conventional design (ving=fuselage~empe:nage), in t_he opin:lon.
of fcreigm Specialists. has no advantage over a trapezoiﬁal or delta wing of small
aspect ratio (fig.2). fn order tc utilize the greater 'lar;diné angle of a round winé
the aircraft should have extremely high lending gears It will have pocr lateral sta-
bility because of the small wing span, Pocr viewing fx:an the cockpit during take =off

and 'landing, and a mumber of other defectse
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And, ca the other hend, a *flying '-'lirls * type aircraft (round fomm in rlan) ros.
cesses, in the opinion of foreign sjpecialists, a nu;mber of adviantages over dclta
ving aircraft, nof_ to speak atout the *flying :_‘uselagé'. It 1= assured th;.t the profile
of such a wing (in any given scction and direction) is most suitable in lenticular
szape (doubly ¢ nvex), with ;reater upwards curv;ture. I+ is menticned. that with re:,

[:f‘!ct of sirength it czn be teken of wery low relative uhic:-:m. 3 (c= crcent)e A

“flat disk will have e:r.cellen{ aerodynamic qualities at super-and h;'perschic flight

speeds, To crrange the engines in the interior of this disk (fige3), the fucl, useful
load znd cf:bizzs its.th'ickx;es's in the center ( H& should be no less than Z-é.j meters,
At rél.:tively stall profile thicknecs it requires a greater wing diameter, Consequently
it is as sumed, that discoplanes ghould be sufficiently large in dimensionsy take off
veight and load 1iftinz capacity., For example , at ¢ = § percent end Hf =2 m, the
diameter of the wing D@ 4O me At a specific wing load L£’=—€%—42° kg/t? the weight

of such an aircraft nay reach G = 500 tons, o

For & discoplane to fly at an altitude of 20 m at a speed of 3600 km/hr its engines

should develop a thrust of avout §0 tons (at K = 6), For verticzl take off and landing

they shculd_ cive a thrust of over 5CO tonse But the overall dimensions of a discoplane
shiculd be consmerabl,,r zmller than the overall dimencions of am eircraft with such
an ordinary wing areae iAnd So, the diareter of a diacoplan+ith .an area, eoualling
the area of a wing of a modern multiseater aircraft does not exceed 15 mete*s.‘

It is assumed, that a discoplane should be equipped uth a greater mumber of engines,
80 that the breakiown of one of them would not generally change the general thrust
force and eq.uilibri'mn of the appar;'tu"s. I.\iring take off and landing the e,xlm;st streams - .
of thé engines are directed dowmvasds, and during horizontal flight - sideways,reverse
to the moverent of the d};s‘h \ti‘.th the r}.se in spe'ed a greater. part of: the lift gill
be roduced by the wing., The engines are switched over into cruising,econonical opera-
tional conditions In view of the presence of two lift forces (aerodynamic and reace

tive), the discoplane is capable of flying in the atmosphere,as well as beyond it =

FTD=TT-62-192L,/1+2 lo

4




o g e - e

- in cosmie apace..

All verticzlly t2ke off aircraft and roc".'.e.t,s uring hovering and smil rates of
notion dc not have aerodymamic stability. Conventional rulder _surfaces under these
flight eonditions are inef'fecti,ve. The same is the case when flying in highly rarefied
layers of the atmosphere a.nc‘ in vacuum spaces That is why vertical toke off and lanJ-_
ing rockets and cosmic ships heve jet rudders for stabilization and control, that
is the reaction of tﬁe outi.‘lowing strean of é&s. '

Analogous devi;:es. controlled by autopilot and menually, in the opinion of foreien
specialists, chould also be used as equipment for di‘scoplanés. For control around all
three axes it :’Ls possible to use the jet streams gf.the enginesy, and in case of emer-
gency - comupressed air, stored in bottlese : .

The round wing hes little shifting (with change in anrle (laf attack) wing focuse
At an arrangement of the CG in the geometric center of the circle of the winé (x ut ®
50% CAX) the moments necessary for balfuiéing and control will be :%mall.

Due to total symetry of the discoplane it will be capeble of flying with 90%.

_ slide an_d even in reverse direction. The orinion is expressed, that for emergency

cliding ard regular aircraft landing (without

reactive stream.s}:f the engines-and a stream
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of ccmpressed air) on the trailing edges of the .

disk is desirable to have aileran type rudder
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surfaces, and for ground stability - fins,
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In this casa the _CG‘ should be shifted for
ward, The recomnemied centgri.gg equals xut =
32% CAX, just as on cer_ta‘in'u.com,enthnal,
type aiz:craft. )

It is poihted out, that froam the viewpoint
of strength the round wing has aluo advanta-
ges over the trapezoida‘i one (fizel)e A% the very same area it has a smaller span
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and elso a =msller bending moment, The base cbord'of é round wing is coasiderabdbly
geater than the base chort of a trapezoidal wing, By that many times (st same ¢)
will be -rcater the structural heiéhf of the wing section and, consequently. lover
the forces in its flanges, For example, if the irapezoidal wing has ) = 10;7(: 3,
then an oquisized rouné wing will have a spen by 2,82 sma‘llerl. and a base charé 2437

tines grcate‘:.j.than in a .trai)ezoidal winge

Fige2e < " Pig.3

.In this way, wvhen using a round wing a double gaih is obtaineds from shortening
the wing and increesing tﬁe chord. Furthermere, in the round wing will-in éssence
be absent torsion, becauce the CG, rigidities and pressure of sections arc nppro:(cixmtely
on -the axes of symmeiry of the circle (by 50% CiX),

:’%.g»‘ ‘_’#’r‘_i",‘n i
[ SN A u

U Y

For the very same reascn it will not be o
subjected to vibration of the flutter type.

Begause of small bending moments and . ¥

greater rizidity of the round wing its

deformations will appesr to be imsignifi.

_ecant,

Jud.ging by the descriptions given in
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foreipn press releases, the construction of the round wing is quite simple. The basis

of the i‘re}m can be formed either by certain loggerons.(fis.s.n) or by certain ribs

(tiGoS. b) .
In weight the round wing is much lighter thun an equisized trapezoidal wing, because

it has no fuselage nor empennage, That is why the weight yield of the discoplane will

be mich better, than in an ordinary aircraft. laxirum yield would b offered (at mo-
nocoque construction) by a flying apparatus of sbherical form, because the weight of
its construction is proportional to the surface, and the useful load to the volume,

But a spherical form is suitable only for fljing in airless (vachum) space, Foreign

5

avlation circles assume, that at an aerodynaric flight maximuz weight yield 4n com-

parison with ordinafy aircraft will be offered by the lenticular discoplane,
There are various concepts on the possibility of constructing a discoplane, Sug@ea- 

tions are madey for example, (fig.3)§o place the crew cabin 'not in the ®nose ® of
the gp;aratus. which is hampered by the low thickness of wing leading edée. but in
the center (position 1). Reduced‘viewiﬂg is supplemented Ey tcievision ana periscope»
installations, Around the cockpit can be efranged the passcnger éebins (2)e In the
next ring is situetéd the fuel (3); in the outer ring - engines (4) end control or-
gens (5); on the upper surface - fins (6).

The landing gear, as well as for vertical take-off and landing, should be small
and can represent easily fetrgctgble runnersgseskiis, Suifable also for take off from

the spot and for sliding after emergency gliding.

A1l the mentioned features and advantages of a discoplane are given on the ba=

8ig of rough calculations and logical cd&lusions. To confirm same extensive scien&i‘3°'>

investigations of the struéture are necessary, igvestigations of strength and
aerodynarics.of various discoplahes, In Frence, especially, was alreaéy tested an
aircr#ft-disk (Rege-xousen) wity a cockpit fOf two\ieéple.‘The aircraft-disk had a
diameter of the wing of 8,2 m and one turbojet engine, |
Fige5e See afachment J1a
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